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A Study of Insects 
JOHN 


Ilinois State Normal University 


The possibilities in functional biology closely 
related to the individual’s environment is in- 
dicated in the field of insect study. Other 
articles of a similar practical nature by rec- 
ogrized authors are planned for later issues.— 


Editor. 
ANY HIGH SCHOOL teachers of 


biology include in their course a 
unit on insects during the fall season. 


Thereafter, in many cases, insect. in- 
struction ceases and students are un- 
aware of insect life during winter and 


spring. Modern biology teaching in- 
cludes a study of insects throughout the 
school year and in such a practical way 
that the information achieved is closely 
associated with everyday living. 

The fall study of insects in many 
cases centers about class collection and 
identification of the more common in- 
sects of a given community along with 
their economic bearing upon man. Fol- 
lowing the fall studies, the teacher may 
well spend at least a small portion of 
the winter season upon the insects and 
related animals affecting the home. This 
study need not be lenghty or time con- 
suming. If properly planned it can be a 
very valuable follow-up of the fall stud- 
ies of insects. 


The high school biology of today is 
readily weeding out the tiresome, time 
consuming individual morphological dis- 
sections and the laborious laboratory 
drawings which have occupied so much 
time of the high school course of the 
past and for which great apology is now 
offered. This antiquated biology of yes- 
terday is being rapidly replaced with a 
more vital, dynamic biology wherein 
interest activities and discussions are 
promoted which stress the economic 
phase of biology and their applications 


Affecting the Home 


FRALEY 


Normal, Illinois 


to modern healthful, enjoyable and effi- 
cient modes of living 
T IS THE PURPOSE of this paper 
to cast a little enlightenment upon 
the possibilities which justify the inclu- 
sion of insects affecting the home in 
modern biology courses. The inexperi- 
enced teacher very often fails to teach 
anything about insects during the win- 
ter season on the plea that there are 
no insects available during the cold 
months. What a revelation it must be 
to that teacher when it is known that 
at least several dozen different species 
of live insects may be captured in the 
average home during the winter months. 
Too many of these winter insect oc- 
cupants of the home are labelled unde- 
sirable, for in some cases they raise 
havoe with the economic prosperity of 
the home or seriously affect the health 
of the human inhabitants. In other cases 
they are undesirable by merely making 
themselves a general nuisance. What a 
fine opportunity for correlating the study 
of insects affecting the home with the 
hygiene and health units of study. These 
little hexapods are too often the source 
of the health or economic troubles in 
the home. Why not study the source 
of the trouble and thus make biology a 
functional, meaningful, practical sub- 
ject? What then are these insect crea- 
tures which demand attention and which 
justify time and consideration in the 
functional high school biology of today? 
HREE INSECTS WHICH may be 
considered together are the clothes 
moth, the carpet beetle, and the tobacco 
beetle. According to a recent pamphlet 
dealing with fabric insects, it is esti- 
mated that these three are responsible 
for 99% of the damage to fabrics and 
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animal products used for clothing and 
for house furnishings. All kinds of 
woolen goods, felt, furs, feathers, leather 
and hair products are attacked by these 
insects. 

Several species of clothes moths may 
be found infesting the home, but in 
any case the adult is a small buff-colored 
moth between one-fourth and one-half 
inch long. The margin of the wings is 
bordered with a fringe of hairs and it 
is in this way that the clothes moth is 
easily distinguished from other small 
moths of similar color. Also the clothes 
moth responds negatively to photo- 
trophisms and hence is not attracted to 
lights as are most of the other small 
moths of similar appearance. The dam- 
age is done i» the larval stage and not 
by the adult. 

The carpet beetles, or buffalo beetles 
as they are sometimes called, are small 
oval beetles about one-eighth inch long 
with mottled red and white markings 
on the almost black wing covers. With 
these also, as in the case of the clothes 
moth, the damage is done in the larval 
stage. 


HE TOBACCO BEETLE is a most 

serious pest among tobacco prod- 
ucts and also does much damage to up- 
holstered furiture. The small, some- 
what oval, light-brown adult is only 
about one-sixteenth inch long. 

The control measures for the three 
insects pests so far discussed are quite 
similar. Fumigation with hydrocyanic 
acid gas (very poisonous to the human) 
or with carbon bisulphide is effective. 
Paradichlorobenzene or naphthalene at 
the rate of one pound to ten cubic feet 
of space in confined areas is also effec- 
tive. Fumes of aqua ammonia or of 
ammonium hydroxide in tight clothes 
closets or chests will kill all stages. A 
thorough saturation of infested over- 
stuffed furniture with a good grade of 
gasoline is also effective. 

Silverfish, which are silvery, grayish 
or brownish wingless insects, are slight- 
ly less than one-half inch long. They 
may be found in semi-darkened situa- 
tions where they shun the light. They 
chew the bindings of stored books, the 


glazings of paper, and they may even be 
found eating the paste from wall papers 
and so cause it to become loose from 
the wall. Sodium fluoride either in 
paste or powdered form may be placed 
near runways to effectively control this 
pest. 

HREE SPECIES of cockroaches nor- 

mally may be found infesting the 
home. These are the little tan German 
cockroach, which attains a length of 
about one-half inch; the larger, blackish, 
wingless Oriental roach; and the brown- 
ish American species, which may be one 
and one-half inches long. Their filthy 
habits along with the fact that it is 
suspected that the roaches are carriers 
of certain human diseases and the fact 
that they render foods that they come 
in contact with unfit for further use 
makes the cockroaches particularly un- 
desirable in the home. Sodium fluoride 
either in dust or paste form placed 
where the roaches frequent is consid- 
ered effective. 

Another group of insects which in- 
vade the home and make themselves 
serious nuisances are the ants. A num- 
ber of species of ants may be found in 
the home, but certain species are the 
most common. One of these is com- 
monly known as the little grease ant, 
being somewhat reddish-brown in color 
and quite small. It prefers foods which 
are greasy, such as lard, bacon or other 
meats. The odorous house ant, which 
is black, measures less than one-eighth 
of an inch in length, and has a pro- 
nounced rotten pineapple odor when 
crushed, is perhaps the most common 
of the household infesting ants. It pre- 
fers sweet foods as do most of the other 
species. There are several species of 
ants other than these that infest the 
home, but the control treatment for 
nearly all is essentially the same. 

MONG GENERAL control meas- 

ures for ants are the trapping 
method, the poison bait method, and 
fumigation. In trapping, we merely 
place a sponge containing the food of 
the particular kind of ant, either grease 
or sweets, in a can and place the can 
near the runway of the ants. When 
goodly numbers of ants have collected 
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on the sponge, hot water is poured into 
the can. In this way the colony can 
be greatly reduced in numbers and fin- 
ally dispersed. If specific directions for 
making poison baits for ants are de- 
sired, refer to the bibliography. If the 
ant nest in the ground can be located, 
pour in a tablespoonful of carbon bi- 
sulfide and close up the opening so the 
fumes will penetrate the nest and des- 
troy the colony. 

The larder beetle, the adult of which 
is about one-third inch long and of a 
dark brown color, has a rather wide 
yellowish band across the front part of 
the wing covers. This beetle feeds on 
meats and other animal products, par- 
ticularly the stored meats, such as dried 
beef, bacon, ham, beeswax, etc. Care- 
fully wrapping the meats in paper or 
cloth or storing the food products in 
cold storage will control this insect 
fairly well. 

T WOULD BE an endless task to go 

on and name, describe and suggest 
control measures for all of the insects 
which may infest the home. However, 
a number of the remaining insects af- 
fecting the home will be named in their 
respective food groups in the hope that 
the bibliographical citations will be con- 
sulted for this very valuable and prac- 
tical phase of insect study. 

Attacking cheese: 
(1) Cheese skipper—Piophila Casei, Or- 
der Diptera. 


(2) Cheese mite—Tyroglyphus, Order 
Acarina. 

Attacking flour: 

(1) Flour mite —Tyroglyphus, Order 


Acarina. 

Attacking stored grains, seeds, or grain 

products: 

(1) Granary weevil — Sitophilus 
naria, Order Coleoptera. 

(2) Rice weevil—Sitophilus Oryzae, Or- 
der Coleoptera. 

(3) Confused flour beetle — Tribolium 
Confusum, Order Coleoptera. 

(4) Saw-toothed grain beetle—Oryzae- 
philus Surinamensis, Order Coleop- 
tera. 

(5) Meal worms—Tenebrio Molitor and 
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Tenebrio Obscurus, Order Coleop- 
tera. 
Cadelle—Tenebroides 
Order Coleoptera. 
Angoumois grain moth—Sitotroga 
Cereolella, Order Lepidoptera. 
Mediterranean flour moth—-Ehpes- 
tia Kuehniella, Order Lepidoptera. 
Indian meal moth—Plodia _Inter- 
punctella, Order Lepidoptera. 
Attacking stored peas and beans: 
(1) Pea weevil—Mylabris Pisorum, Or- 
der Coleoptera. 
(2) Bean weevil—Mylabris Rufimanus, 
Order Coleoptera. 
Note: The above classification is taken from | 
Metcalf and Flint—Destructive and Use- 
ful Insects. 


‘ CLOSING the ‘discussion of the im- 
‘sects injurious to the home, mention 
must be made of the little red and black 
box elder bug. This insect, however, is 
more of a nuisance than it is a pest. 
It creeps in through the cracks and 
crevices of houses in the fall and spends 
the winter inside the warm home where 
it becomes a nuisance as it crawls on 
the walls and furniture and onto the oc- 
cupants of the home. Ridding the home 
grounds of any box elder trees will go 
far in controlling these bugs. 

It would be wrong to leave the im- 
pression that all insects and related ani- 
mals which may be found in the home 
are injurious, for such is not the case. 
The house centipede or the so-called 
hundred legged worm is quite beneficial 
and, according to Metcalf and Flint, 
their food consists of small insects such 
as cockroaches, clothes moths and house 
flies. If, however, they become so num- 
erous as to become a nuisance, a liberal 
sprinkling of pyrethrum powder along 
their runways will control them. 

This discussion by no means exhausts 
the materials at hand for the effective 
study of this very functional biology, 
but rather it opens an avenue worthy 
of consideration in an already crowded 
course. It is hoped that several allied 
discussions emphasizing the modern 
practical biology will follow this dis- 
cussion in future issues of this period- 
ical. 


(6) Mauritanicus, 
(7) 
(8) 


(9) 


(Continued on page 27) 
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ASSOCIATION MEETINGS 


Both the Illinois Association of Chem- 
istry Teachers and the Illinois Biology 
Teachers’ Association are holding their 
regular meeting in conjunction with the 
High School Conference at Uurbana 
November 3. The meetings promise to 
be very worthwhile as may be seen from 
the program given on page 20 of this 
journal. 


The chemistry teachers in their after- 
noon session have the opportunity to 
get “up-to-the-minute” knowledge of 
one of our very important and rapidly 
developing fields, that of the plastics, 
from an outstanding man in that field. 
Another feature that Mr. Ray Soliday, 
chairman of the session, has wisely in- 
cluded and that is of special interest to 
teachers is a discussion of the work of 
the National Committee on Science 
Teaching. ‘The work of this committee 
offers considerable promise toward the 
improvement of science instruction and 
so is entitled to the complete support 
of the state chemistry association. 

The biology teachers under the leader- 
ship of Mrs. Grace L. Cook have a de- 
cidedly outstanding program for the 
day. Dr. Maud Slye of the University 
of Chicago is a national figure in cancer 
research and will present an excellent 
paper along one of the frontiers of bi- 
ology. Many of the other features are 
of a very practical nature and in some 
instances represent in part the work of 
state committees. 


Both associations plan get-together 
luncheons which are always well at- 
tended. The fellowship of the noon 


hour should never be overlooked. Aside 
from the stimulus it gives to teachers, 
it often leads to personal advancement. 


OUR FRONTISPIECE 


The Bad Lands of South Dakota as 
shown on the journal cover are a classic 
example of soil erosion. The picture was 
presented by Miss Mabel Spencer of 
Granite City, Illinois. We would ap- 
preciate receiving from our readers pic- 
tures of interest in the science field that 
are suitable for the cover of this journal 
or possibly for an inside picture section 
should suitable pictures warrant it. 
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The Problem of Keeping Up-to-Date 


EDITORIAL 
DOUGLAS G. NICHOLSON 


University of Illinois 


Many teachers of physical science in 
colleges and universities tend to criticise 
the high school training of the entering 
college freshmen on the grounds that 
the students are poorly informed in re- 
gard to such topics as “recent trends” 
and “new developments” in the special 
sciences. This criticism is often indi- 
rectly aimed at the high school science 
teachers. 

To be sure the “live” high school 
teacher should keep abreast of the times 
and read literature of such nature that 
he is always able to supplement and 
correct the textbook used in the class- 
room. But when one stops and con- 
siders that most of our high school 
teachers are already overloaded with 
classroom work to the extent that they 
must devote time during the evenings 
and week ends for such things as the 
correcting of papers, making out exam- 
ination questions, and caring for the 
laboratory, he encounters the question, 
“When can the teacher find time to keep 
informed and how may he obtain the 
necessary literature?” 


During the summer of 1938 the writer 
had occasion to present a course in 
“Methods” to a group of active chem- 
istry teachers who were attending sum- 
mer school while working on advanced 
degrees. One may state that in a group 
of seventeen such students we may have 
had a selected superior group who were 
more than willing to better their present 
positions as science teachers. In an in- 
formal canvas of this small group, the 
following facts were brought out quite 
definitely. 

(1) High school administrative offi- 
cers feel that some journals are 
primarily for teachers and do not 
merit subscriptions by school li- 
braries, while others covering 
more than one field of science are 
more worth-while to the school as 
a whole. Many school libraries 
subscribe to the latter type of 
journal. 
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(2) In some journals many articles 
are much too technical and too 
highly specialized to mean any- 
thing to the average high school 
teacher. Also, there may be very 
few articles dealing with educa- 
tion, educational trends, exami- 
nations, etc. 

(3) High school teachers are very 
anxious to obtain interesting and 


informative articles which can be. 


easily read and understood, and 
which bring to them new develop- 
ments and trends in the fields of 
science of their choosing. For 
example, when the class was re- 
ferred to two articles in Indus- 
trial and Engineering Chemistry, 
one member of the class reported 
that he had found considerable 
new material concerning the 
chemistry of sulfur phos- 
phorus which he expected to use 
in supplementing the textbook in 
subsequent classroom discussions. 

(4) There is a definite need for an 

abstracting bureau or clearing 
house whose prime function would 
be to call attention of high school 
science teachers to worth-while 
items which appear in technical 
journals obtainable in large city 
or college libraries. Some state 
libraries also have these journals 
on file. Teachers may obtain cer- 
tain volumes from these libraries 
upon request. 

The Science Teacher is an organ 
which could serve as such a clearing 
house, informing its subscribers in re- 
gard to the location of such articles as 
would interest fellow-teachers in the 
fields of all sciences. Perhaps it would 
be well to devote a column or even a 
page of each issue to such articles. Each 
title and reference should be accom- 
panied by an abstract of 40-100 words 
giving the essen‘ial summary of the re- 


ference. In no case is a single statement 
(Continued on page 27) 
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How Much Mathematics in High School Chemistry 


NORVIL BEEMAN 


Township High School 


HE QUESTION: ‘‘How much 
mathematics in High School Chem- 
istry?” may be interpreted in at least 
two ways: First, how much mathemat- 
ics should a pupi! know before entering 
the high school course? This certainly 
is not the question of interest to us at 
this time. Second, how much mathe- 
matics should be required in the high 
school chemistry course? This is the 
question to which we seek an answer. 
The implications here are obvious. If 
too much or too little, we must modify 
the course. If the requirements now 
are adequate and satisfactory, we may 
continue undisturbed upon our way and 
give time devoted to this sort of a dis- 
cussion to other matters. The question, 
however, does disturb us. The content 
of the course is involved. A complete, 
single answer acceptable to all probably 
will never be found and probably never 
should. The type of course taught de- 
termines the mathematics and there will 
be, or should be, as many types of 
courses as there are needs and teachers 
alert enough to meet those needs 


Different school communities with 


different educational needs require dif- 
ferent types of courses. An agricultural 
community might conceivably have a 
course with different emphases from 
that of an industrial or manufacturing 
community. A community that sends 
over half its high school graduates to 
college will probably demand something 
different from a community that sends 
ten per cent or less. 


ND INDIVIDUAL pupil differences 
within a school require different 
treatment and different emphases. Some 
pupils are so different, in fact, they 
might well be advised to take some 
other course if sectioning be impossible. 
We all pride ourselves upon the ability 
to teach chemistry to any pupil, but 
there are those whom we would rather 
not teach unless we are able to get all 
that kind together in one class. 
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Oak Park, Illinois 

These differences are being the sub- 
ject of intense study. Out of that study 
are coming modifications variously char- 
acterized as “descriptive chemistry,” 
“consumer chemistry,” etc., not to men- 
tion the profound changes which may be 
expected in our entire physical science 
program within the next decade. We 
welcome these studies. Only in this 
manner will we be able to determine the 
content of an effective course for any 
school community. 

Chemistry is a science. I would like 
every pupil of mine to realize that, in 
some measure, before he leaves the 
course. Lord Kelvin said: 

“When you can measure what you 
are speaking about and express it in 
numbers, you know something about 
it, and when you cannot measure it, 
when you cannot express it in num- 
bers, your knowledge is of a meagre 
and unsatisfactory kind It may be the 
beginning of knowledge, but you have 
scarcely in your thought advanced to 
the stage of a science.” 

HE HIGH SCHOOL chemistry 

course miay be only a beginning, but 

it would be unfortunate if we fail in a 
course so well adapted to that purpose 
to have the pupil see that he is working 
in a science whose laws have grown out 
of measurements and numbers and 
whose techniques offer a unique method 
of solving problems — not merely those 
of chemistry, but other and urgent ones 
confronting the civilized world today. 
Until a pupil grasps something of the 
quantitative aspects of chemistry he 
does not recognize it as a science. To 
him chemistry is a sort of magic, an 
illusion not entirely dispelled since the 
days of the early alchemists. 

With the introduction of symbols and 
formulae, atoms and molecules take on 
quantitative significance. A symbol does 
not merely represent an elementary sub- 
stance but an atom of the element with 
a definite weight. A formula does not 
merely represent a compound but a sub- 
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stance made up of a definite number of 
atoms whose combined weights give the 
weight of the molecule. The argument 
is streng hened when chemical changes 
are studied and equations written for 
them. Two grams sodium bicarbonate 
will produce one gram carbon dioxide 
and the pupil can verify —or discover, 
depending upon your approach — that 
fact for himself. 

HE TEMPTATION here to say a 
word about the technique of prob- 

blem solution is irresistible. Suppose 
the problem be: 

How many grams of carbon dioxide 

are liberated from ten grams of so- 

dium bicarbonate in a baking pow- 
der? 

Our usual procedure, of course, is: 
Ist the writing of the equation. 
2nd calculation, from the atomic 

weights, of the total weights of 

bicarbonate and carbon dioxide 

which appear in the equation. 
3rd the mathematical solution. 

Setting up the proportion 

84/10 = 44/x 

is the easy way. But underlying this 

is the reasoning taught in the lower 

grades, viz., 

If 84 grams NaHCO, yield 44 grams 

CO, 

1 gram NaHCO, yield 44/84 grams 

CO, 

Then 10 grams NaHCO, will yield 

10 x 44/84 grams CO,. 


The calculation of the yield from unit 
quantity, 1 gram sodium bicarbonate, is 
the fundamental first step. This yield 
from unit quantity is thereafter multi- 
plied by 10 to find the yield from 10 
grams. (Or divided into some given 
weight of carbon dioxide had the prob- 
lem been to find the amount of sodium 
bicarbonate to produce the weight of 
carbon dioxide. 

Too large a percentage of our pupils 
become confused with the direct and in- 
verse proportions of Charles’ and 
Boyle’s Laws. This confusions is trace- 
able to a misunderstanding of the under- 
lving mathematical steps. We can an- 
ticipate and go a long way toward dis- 
pelling this confusion before coming to 
the gas laws by reviewing the steps re- 
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ferred to. After that the solution by 
ratio and proportion is suggested as a 
short cut. In my opinion it is a blunder 
to permit the use of ratio and propor- 
tion until assurance is given that the 
time-honored method of the early grades 
is understood. 

NFAMILIARITY with grams, liters, 

cubic centimeters, and milliliters is 
likewise a source of confusion and mis- 
takes. If in doubt about this, substitute 
a problem with identical mathematical 
operations concerning cents and sodas 
or dollars and dance bids. Disillusion- 
ment follows immediately. Lightning 
calculators will be discovered among . 
those unable to solve the simplest chem- 
ical problem. This. unfamiliarity is over- 
come by use of these terms in interest- 
ing problems as the subject of chemistry 
develops. 

With the gas laws comes the ques- 
tion: Shall I teach the laws or teach 
something about them? In some classes, 
and with some pupils, it may be point- 
less to insist upon proficiency in the 
solution of the variations involving 
aqueous tension and differences in water 


levels. But we recall: 
. when you cannot express it in 
numbers, your knowledge is of a 


meagre and unsatisfactory kind.” 


With Charles’ Law it is essential to an 
understanding of the law, and of the 
kinetic molecular theory of gases, to see 
that the volume varies directly as the 
absolute temperature —a direct propor- 
tion. With Boyle’s Law it is essential 
for the same reasons to see that the 
volume varies inversely as the pressure 
—an inverse proportion. 


HERE IS NO BETTER way to state 
these facts, preferably discovered 
first through experiment, than by num- 
bers (cubic centimeters, degrees, milli- 
meters of mercury). Though “mathe- 
matics is a language,” as Willard Gibbs 
declared in what has been said was his 


longest public utterance, we need not 


make the mistake of insisting upon such 

precise statements of all the laws and 

principles encountered in an elementary 

science. But just as the chemical equa- 

tion is a precise summary of an actual 
(Continued on page 28) 
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Recent Developments in the Nitrogen Industry 
L. F, AUDRIETH 


University of Illinois 


Research in nitrogen chemistry has opened 
up many new industrial possibilities. Articles 
on recent developments in other fields of 
science are being prepared for this journal to 
help the busy teacher keep informed.—Editor. 


HE STATEMENT is often made by 
teachers of chemistry that it is im- 
possible to acquaint students with mod- 
ern technical developments because of 
the fact that text books of General 
Chemistry are so obviously far behind 
the times in the presentation of such 
material. However, the fault lies not 
with authors of General Chemistries. 
All competent authors in writing or re- 
vising their texts make extensive use 
not only of trade and scientific journals, 
and of the patent literature, but in many 
cases they have access through indus- 
trial contacts with chemical develop- 
ments even before these are publicized. 
The answer is found in the fact that 
the development of a chemical process. 
or of a new chemical product, often re- 
quires years. It has been estimated that 
it takes, on the average, seven years 
from the time of conception of an orig- 
inal idea until a particular process or 
proluct is actually beginning to bring a 
return on the investment of time and 
money. The fact that a process works 
in the laboratory does not predicate its 
success on a commercial scale. The 
change from laboratory to semi-plant 
production requires that problems of de- 
sign of equipment, materials of con- 
struction, temperature control and heat 
exchange be worked out in detail with 
the cost factor constantly in mind. If 
these problems appear to be surmount- 
able then large scale production and 
sales development may begin. 
VEN SO, a great many questions 
must be answered. What competi- 
tive products are already on the market? 
In what ways is the new product supe- 
rior, or in what way does the new pro- 
cess effect a saving of time and money 
over older processes? Is the demand 
for the product sufficiently great to 
warrant the extension of productive fa- 
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cilities? These and countless other ques- 
tions must be answered to determine if 
the new product, or the suggested im- 
provement, warrants the consideration 
of the chemical manufacturer. Even 
after a new process is placed on a pro- 
ductive basis, or after the new product 
has been placed on the market, it is 
perfectly obvious that details will not 
be made public for some time thereafter. 
The teaching of the facts of descrip- 
tive chemistry must always suffer un- 
der these circumstances. But these dif- 
ficulties can, in part, be overcome by 
associating chemical facts with the eco- 
nomic picture and by stressing those de- 
tails which warrant emphasis because of 
their economic value. But how can this 
be done? A recent article by Keller and 
Quirke* suggests one method of ap- 
proach. A consideration of the impor- 
tant geologic raw materials of the chem- 
ical industry indicates where process 
improvents and new products may be 
expected. Why? Because the essential 
starting materials as furnished by na- 
ture are cheap and readily available. 
HESE WRITERS LISTED the 150 
most important products of chem- 
ical manufacture “on the basis of pro- 
duction values and general usefulness”’ 
and then proceeded to trace them back 
to their geologic raw materials. A _ por- 
tion of their table is reproduced here. 
The numbers indicate “the number of 
times each particular raw material was 
employed in the actual manufacture, not 
in the purification or treatment,” of 
these 150 chemicals. 


88 
75 
16 


* Economic Geology 34, 287-96 (1939) 
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Among the first ten of these geologic 
raw materials seven are the basis of the 
inorganic chemical industry. The two 
which are most widely used — water and 
air—are of interest, respectively, as 
the commercial sources of hydrogen and 
nitrogen. Is it any surprise, therefore, 
that ammonia, obtainable by direct com- 
bination of these two elements, has as- 
sumed a predominating position as one 
of the most valuable and essential prod- 
ucts of chemical manufacture? 


HE HABER PROCESS, in commer- 

cial production since 1913, heralded 
the beginning of the modern chemical 
age. Through its extension ammonia 
has become the cheapest anhydrous sol- 
vent available. What should be more 
logical than to use it industrially as a 
solvent? Recovery is simple and mod- 
ern high pressure equipment permits 
the extensive use of liquified gases. 
Some sodium carbonate is now produced 
in competition with the older Solvay 
process from liquid ammonia, carbon 
dioxide and salt with ammonium chlor- 
ide as a by-product. Unique solubility 
relationships in liquid ammonia permit 
separation of sodium chloride from po- 
tassium chluride, purification of potas- 
sium cyanide, and of rock salt —to say 
nothing of its extensive use as a solvent 
for countless organic compounds. 


The development of the Haber pro- 
cess brought about some other interest- 
ing contemporaneous developments. To 
lower the price of ammonia, it became 
necessary to produce hydrogen more 
cheaply. Technically, hydrogen is man- 
ufactured chiefly by interaction of steam 
and coal followed by further reaction 
between water gas and additional steam 
over a catalyst at about 400° C. Large 
quantities of carbon dioxide are thus 
obtained as a by-product. Recation of 
ammonia and carbon dioxide to give 
urea was a logical development, espe- 
cially since the urea-formaldehyde res- 
ins demanded a cheap source of urea. 
But it became necessary to produce am- 
monia at a still lower cost and this was 
possible only by developing synthetic 
processes using hydorgen, but produc- 
ing products of greater value. Conse- 
quently, syntheti ammonia plants with 
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their high pressure equipment launched 
into the production of formaldehyde, 
methanol and other alcohols from water 
gas, even as they are now turning their 
attention to the production of synthetic 
petroleum. 


NE OF THE MOST important in- 
organic chemicals is nitric acid. 

It is used in the manufacture of count- 
less products so vital and essential in 
modern civilization both in times of 
peace and war. Practically all the nitric 
acid is now made by the oxidation of 
ammonia. Synthetic sodium nitrate now 
competes easily with the imported nat- 
ural product and furnishes a large share 
of the domestic demand. The old elec- 
tric arc process? It has passed into 
history and has been used nowhere in 
the world since 1927! 
Cheap synthetic nitric acid also paved 
the way for the production of chlorine 
and sodium nitrate from salt and nitric 
acid. The new process has an_ inter- 
esting economic feature in that chlorine 
production becomes independent of the 
demand for caustic soda. The latter is 
still produced to the extent of 50% by 
the old lime process, the remainder hav- 
ing been produced chiefly by the elec- 
trolysis of brine. The alkali and chlorine 
industries were intimately connected 
with the result that price fluctuations 
and demand for one product influenced 
the other. 
Various oxides have been used for 
years as abrasives and refractories be- 
cause of their high melting points and 
their hardness; now the nitrides of such 
elements as boron, tantalum and silicon 
are used for similar purposes. These 
nitrides have extremely high melting 
points and are very hard. Like the 
oxides they are quite inert to many 
chemical agents. 
TTENTION HAS also been turned 
to certain nitrogen-containing acids 

such as sulfamic acid, NH.SO,H. This 
new inorganic chemical is a stable, non- 
hygroscopic solid, readily soluble in 
water to give a strongly acidic solution. 
It is predicted that sulfamic acid will in 
time displace such acids as acetic, oxalic, 
lactic and tartaric acid. Ammonium sul- 
(Continued on page 22) 
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Science For Society 


EDITED BY JOSEPH SINGERMAN 
A department in which science is presented in its close relationship to the individual and in which 
guidance is given in causing the individual to recognize the methods of science and its vast social implications. 


“ 


F Neither in human nature nor in 
social relations has progress kept pace with 
science. This is not the fault of science, but 
rather of man and of society . The fact 
is that social progress has moved so much 
slower than science that one might say that 
scientific progress is matched against social 
stagnation. Many thoughtful persons are ask- 
ing, “Will science, which has so largely made 
our modern civilization, end in destroying it?’ 


“The greatest problems that confront the 
human race are how to promote social co- 
operation; how to increase loyalty to truth; 
how to promote justice, brotherhood; how to 
expand ethics until it shall embrace all man- 
kind. This is a problem for science as well 
as for government, education, and _ religion 

” 


HESE EXPRESSIONS of thought 
commanded a high degree of re- 
spect, and a large measure of attention, 
for the message was presented by Dr. 
Edwin Grant Conklin, not quite two 
years ago, before the annual meeting of 
the American Association for the Ad- 
vancement of Science. (N. Y. Times, 
12/28/37). It was upon the occasion 
of his retirement from the presidency. 
How mankind has benefited from 
science has long been a popular topic 
of discussion. But, unfortunately, less 
attention has been given to the vast 
possibilities of science toward benefiting 
the human race. Moreover, misapplica- 
tions and unwise introduction of scien- 
tific discoveries and inventions have in 
countless ways burdened mankind with 
miseries. So serious has this situation 
become that leaders in modern scientific 
thought have become concerned lest 
science destroy our civilization. 
Education, in our democracy, must 
assume an appreciable measure of re- 
sponsibility for imparting to our citizen- 
ry an understanding of the meaning of 
science; its method of procedure; how 
it is being misused; how it can be uti- 
lized to the best advantage toward .ue 
betterment of human life. American 
science teachers acknowledge their share 
of this responsibility. We want to teach 
science, not merely as a body of organ- 
ized knowledge, but as a body of knowl- 


edge and a method of thought in rela- 
tion to its potentialities for the benefit 
of society. Our future citizens must be 
sent forth prepared to assure society of 
the proper use of this powerful tool. 

Science in Relation to Society will 
appear as a regular feature section in 
this journal. With the above-mentioned 
basic objective in mind, | shall endeavor, 
under this title, to show how our science 
subject matter may be presented in 
order to serve worthy social needs. I 
am quite aware of the fact, however, 
that the individual teacher's personality 
enters into good teaching and that every 
classroom situation is unique. For these 
reasons what constitutes an _ excellent 
procedure for one teacher in a particular 
classroom situation may not without 
modification be transferred to every 
other classroom situation. Therefore. it 
will be intended that my remarks be 
suggestive, rather than a final, fixed 
formula for classroom procedure. This 
section is intended to serve your inter- 
ests and needs, and you are invited to 
make comments or suggestions. They 
will be gratefully received. 

The following suggests the general 
path, along which pupils may be led, in 
teaching the attitudes of open-minded- 
ness and tolerance. 

TEACHING OPEN-MINDEDNESS AND 

TOLERANCE 


F YOU WERE TO GO to the top of 

your house and drop two stones, a 
rock and a large stone, which would 
reach the ground faster? This simple 
question was answered by Aristotle 
over two thousand years ago. Of course 
many people gave the same answer, but 
I mention Aristotle because he was one 
of the most learned and respected men 
of ancient time. People did not question 
any statement made by him. In fact, as 
the centuries went by, long after his 
time, faith in Aristotle’s teachings be- 
came so strong that it was considered a 
crime for anyone even to suggest that 
Aristo‘le may have been mistaken in 
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anything he said. Doubters sometimes 
were even put to death. 

In this instance, it was a very simple 
question that Aristotle answered. <A 
large stone, he argued, is heavier be- 
cause it is pulled more strongly to the 
ground. Therefore, it will fall faster. 
Does it not, when dropped from an 
equal height, strike the ground harder? 
This, Aristotle argued, proves that a 
large stone falls faster than a small one. 

Some two thousand years after Aris- 
totle’s tinte, Galileo, an old, grayhaired 
Italian professor, dared to announce 
publicly that Aristotle was wrong. The 
pebble and the rock, said Galileo, would 
fall with equal speed. Some _ people 
laughed at Galileo. Others were shocked 
to hear him thus denounce the sacred 
teaching of Aristotle. Some were furi- 
ous with anger and demanded his im- 
prisonment and, yes, even his life. 
Seed ME TO PROVE that I am 

right,” said Galileo. In the pres- 
ence of many people he climbed to the 
top of the leaning tower of Pisa. Over 
the edge of the tower he dropped a 
pebble and a rock, taking great care to 
let go of both at exactly the same in- 
stant. Both reached the ground to- 
gether. He repeated this experiment. 
Again and again the light pebble and 
the heavy rock traveled with equal speed 
and both reached the ground at the 
same instant. 

Onlookers could hardly believe what 
they saw, for such was their faith in the 
words of Aristotle. Some, in fact, did 
not believe, and walked off still insist- 
ing that Galileo was wrong. For those 
who were not open-minded, experimen- 
tation was useless. But the method of 
experimentation and the use of careful 
observation carried a force which open- 
minded people could not oppose. As 
the vears went by the ancient supersti- 
tion about the speed of falling bodies 
gradually disappeared. 

There is a_ satisfaction in knowing 
whether a rock or a pebble, if dropped 
together, will fall- with equal speed. 
But Galileo’s greatness was not merely 
in the fact that he gave us the correct 
answer to this question. We honor 
Galileo because he demonstrated the 
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value of experimentation. Moreover, he 
showed that it is important to be open- 
minded, because some of the beliefs we 
may now hold may some day be proven 
false. 

HE NATURAL philosophers, as the 

early scientists were called, were 
learning the value of open-mindedness. 
No matter how sure one is of the answer 
to some question, no matter how “ob- 
vious” it seems to be, one must be al- 
ways ready to consider new evidence 
and always willing to change one’s opin- 
ion, provided the new evidence is ac- 
ceptable. 

Suppose tomorrow we find that a 
scientist has perfected a very delicate 
timing instrument. Suppose, further, 
that we use this instrument to check 
the speed with which stones of different 
sizes fall from a given height. Should 
we find after many careful trials that 
there actually is a slight difference in 
speed, we must, as open-minded people, 
be prepared to change our opinions with 
regard to this fact. Thus will under- 
standing and knowledge progress and 
civilization improve. This is the way 
of science. 

Those people, lacking open-minded- 
ness, who refused to be convinced by 
Galileo’s experiments, simply retarded 
their own mental development. They 
were satisfied to hold certain beliefs 
simply because they were stated by cer- 
tain famous men of the past, or because 
no one for hundreds of years had ques- 
tioned these ideas. Some of those people 
actually retarded the progress of science 
by being intolerant of others holding 
opinions different from their own. In- 
tolerance is the attitude of refusing to 
permit others to think or act except in 
accordance with one’s own belief. 

UCH PEOPLE did many things to 

cause the early scientists to suffer. 
They called Galileo a heretic and a 
wrangler, and threw him into jail. These 
people held back the progress of science 
by refusing to permit the early scien- 
tists to carry on their work and to ex- 
press their opinions. 


But as the years went by there were 
more and more people who were both 
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Science Clubs at Work 


EDITED BY DR. KARL ORLEIN 


State College California, Pennsylvania 
A department for giving recognition to outstanding work by science club students in State Junior Academies 
of Science. Information concerning work of special merit is desired by Professor Karl Orlein. 


A Study of Air Resistance 


A SCIENCE CLUB PROJECT 
HOWARD S. McCORD, JR. 
Upper Daily High School Upper Daily, Pennsylvania 


Purpose: To study the flow of air 
around objects of different shape. 


Apparatus: 
I. Honeycomb and Fan Unit. An or- 


glue placed on each piece before as- 
sembly will hold them firmly to- 
gether. A wooden frame built to 
fit around them adds to the general 
appearance and strength. The di- 


dinary household electric fan with 
a blade diameter of ten or twelve 
inches is desirable. A fan with 
larger blades can be used if speed 
of the motor is variable. Other- 


mensions of the honeycomb will de- 
pend on the method used in mount- 
ing the fan, its weight, and blade 
diameter. 


wise, the air will be moved too rap- [I]. Vapor Generator. Dry ice (CO, 
idly, thereby destroying the true in the solid state) is probably the 
flow of vapor about the object most suitable producer of a dense 
tested. white vapor. The “ice” is obtained 

Air leaving the rotating fan at a cost of about seven cents a 
blades possesses a circular path of pound from ice cream plants, or di- 
motion. Since this is undesirable, rectly from the carbon dioxide man- 
a honeycomb must be inserted be- ufacturer. If a large wide mouth 
tween the fan and the testing bottle and one-hole rubber stopper 
“chamber” to straighten the air- are not available, a generator can 
flow. The honeycomb, though its be made from a saltine or cracker 
construction may be tedious, is very can. Only one addition is required, 
simple. A number of strips of paste- namely, a fitting in the lid for a 
board tubing (mailing tubes) about piece of rubber hose. A _ two-inch 
one inch in diameter, are cut into length of copper tubing of about 
segments two inches long. Pile *% inch inside diameter is easily sol- 
these pieces up to form a rectangu- dered into the metal lid so that 1 
lar solid. A drop or two of wood inch is inside and 1 inch is outside 
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the con. 
by placing the solid “ice” in the 
bottom of the generator, and add- 
ing water (preferably hot). 

III. Ring Stand with Clamp Attach- 
ment. A piece of % inch inside di- 
ameter glass tubing about 5 inches 
in length may be used to direct the 
flow of vapor over the front of the 
model. Connection between the 
glass tubing and the generator is 
made with a length of rubber hose. 
Care must be taken to eliminate all 
unnecessary hose. 

IV. Model Supporting Stand. The stand 
used to support the models consists 
of a flat wooden base and a vertical 
rod. Each of the models, if con- 
structed of wood, should have a 
Y% inch hole bored several inches 
into its lower surface, into which 
the rod can be inserted. Thus, a 
change of models may be executed 


quickly and with considerable ease. 
V. Models: 


Dry ice vapor is produced 


A. Flat Plate. A flat plate having 
a square face (4 x 4 inches) is 
cut out of 3% inch lumber. 

B. Sphere. A sphere is readily con- 
structed by cementing a small 
piece of wood, containing a hole, 
on the surface of a four-inch di- 
ameter smooth rubber ball. 

C. Streamlined Solid. Best when 
turned out on a lathe. Six pieces 
of white pine 34 x 4% x 12% in- 
ches are glued together to form 
a solid piece 4% x 4% x 12% in- 
ches which is a suitable size for 
turning. 

D. Airfoil. An airfoil model must 
be made by hand. Two pieces of 
white pine 34 x 6 x 8 inches are 
glued together and shaped with 
a wood rasp, plane, and sand- 
paper. Most models of this type 
are patterned after the Clark 
“Y” airfoil, which is illustrated 
and explained in almost every 
aeronautics textbook. 


Experiment With an Electrocardioencephalograph 
SAMUEL CRAWFORD 


Oreal High School 


HEN THE average man hears the 
word, Electrocardioencephalograph 

he is liable to blink his eyes in amaze- 
ment that there could be such a word 
in the English language. In reality, it 
is a combination of four words of Greek 
derivation. These are: elektron, mean- 
ing amber; kardia, meaning heart; em- 
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Lawrence, Kansas 


kephalos, meaning brain; and graphein, 
which is the verb, to write. Thus the 
electrocardioencephalograph becomes an 
electric heart and brain writer. 

The electrocardioencephalograph con- 
sists of two instruments which are used 
in clinical work quite often. These are 


the electrocardiograph and the electro- 
(Continued on page 24) 
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The Scientific Method 


W. H. RODEBUSH 


University of Illinois 
(Concluded from February Issue) 


HE OLDER EDITIONS of scientific 
books were not untrue, they were in- 
complete. And so are our books incom- 
plete. The acquirement of scientific 
truth is a slow accumulation It is not 
like the achievement of a sculptor or a 


poet, a finished production. It is rather 
like that process of building a cathedral! 
as it was done in the Middle Ages by 
one generation after another. The great 
cathedrals were never finished, at least 
the greatest ones are not. There is 
something incomplete and _ imperfect 
about them. And so with any human 
accomplishment which involves the co- 
operation and coordination of effort of 
many men not only of one generation 
but of succeeding generations, it must 
always appear incomplete and imper- 
fect and ever be subject to the criticism 
that it is not one of the eternal varieties. 


Now since the scientific method has 
accomplished so much for us in the 
world of medicine and hygiene, for ex- 
ample, one must ask if it should be ap- 
plied to all of our everyday affairs of 
life. It has only been used by a few 
specialists who touch our lives at a few 
points. Should it not be used by every- 
one in his daily life and business? The 
answer is it should and they should. 
And where is it to be acquired except 
in school and there from the teacher of 
science. The logic here is faultless and 
the teacher of science in the school and 
in the high school especially will find 
himself loaded with the responsibility 
of preparing his pupils not in a partic- 
ular science but for living and life. The 
old precepts of the classics and religion 
have lost their validity and the wisdom 
that the ages have accumulated does not 
help us much in the present day world. 
We must be prepared to face new situa- 
tions and interpret them in terms of 
careful observations and intelligent con- 
clusions. 
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ERTAINLY WE do need to use the 

scientific method in everyday life. I 
read that two billion dollars a month is 
spent on gambling in this country on 
games ranging from pinball to the dog 
races. This, of course, does not include 
the stock market. Now, no one who has 
practiced the scientific method would 
ever gamble at least with the idea of 
increasing his financial resources. A lit- 
tle application of the scientific method 
will show you that you can’t win. I am 
reminded of the incident related in a 
recent best seller written by Robert 
Briffault in which a group of people are 
gambling on the Riviera. Included in 
the group are a young Cambridge biol- 
ogist and a business man whom, to 
avoid offense we will designate as a 
Scotchman. These two would spend a 
few francs gambling each night as a 
social gesture and quit. The rest of the 
party could never comprehend this be- 
cause they thought if they were winning 
they should continue their | winning 
streak and if losing, they would try to 
recoup their losses. The young biolo- 
gist knew that there is no such thing 
as winning streaks or losing streaks but 
that the longer he played in general, the 
shorter he would be in his finances. And 
the so-called Scotchman made a nega- 
tive application of the scientific method 
by asking him how he could be expected 
to bet when he did not know wnat num- 
her was going to come up. 


It is a serious task that we teachers 
of science have charged ourselves with: 
that of teaching the youth to turn to 
the scientific method in a world where 
the old sanctions and old precepts have 
lost their meaning. Shall we accept this 
charge as a serious burden and go it 
whole hog, to use the vernacular? 


Well, not too seriously. While the 
scientific method probably has no limi- 
tation, the human brain has. Many of 
the practical situations in life are so 
complex that we can not even observe 
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Al the cogent data, let alone draw con- 
clusions, Let us return to the illustra- 
tion of weather forecasting. The weath- 
er forecaster looks over the map and 
sees a situation that resembles closely 
sometime last year when it rained. He 
predicts rain and misses it 100 per cent. 
Why? Well, because his observing sta- 
tions were too far apart and his observa- 
tions too meager. The same situations 
had not occurred twice. What the 
weather forecaster is doing is reading 
a map and guessing, and if he is right 
50 per cent of the time, he considers 
himself lucky. 


This is the situation that we meet in 
politics and economics. The same situa- 
tion never occurs twice. The details of 
the picture are too complicated for ob- 
servation and as many different conclu- 
sions are drawn as there are observers 
and none of them are right more than 
occasionally. What can we do in a sit- 
uation too complex for detailed observa- 
tion? Well, of course, there is always 
the possibility of changing the scale of 
observation so that unimportant details 
are ignored and only significant facts re- 
corded. An illustration of this is the 
Brownian Motion. If we could observe 
single molecules, we should see nothing 
but an utterly chaotic motion. If we 
observe the smallest particles visible 
with a high power microscope, we see 
that they are agitated but we should 
have to cbserve them for an impossibly 
long time to see that they were really 
moving from place to place. But if we 
use the ultra microscope and observe 
particles too small for direct visibility 
but ten thousand times as large as mole- 
cules, then we observe an erratic motion 
from place to place. We can work out 
a mathematical expression for the prot 
ability of this motion. The mathemati- 
cal theory will not tell us where any 
particular particle will go but if we s‘art 
with a large number of particles it will 
tell us how many of them will be any 
particular place at a certain time. It is 
like the problem of the random walk of 
the intoxicated man. The intoxicated 
man is returning home late at night. At 
every street corner he has four possible 
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directions in which to go including the 
direction from which he came, provided 
he does not climb a lamp post. Where 
will he go at the end of an hour? Well, 
he will probably be at the police sta- 
tion. In this case we will make a com- 
mon error in applying the scientific 
method if we assume that his walk is 
strictly random and neglect the action 
of outside agencies with directed forces. 


Or to return to the prediction of the 
weather, meteorologists have recently 
discovered that observing the physical 
properties and motions of air masses at 
various levels, they can get a true pic¢- 
ture of the weather on its way to happen 
and can actually make predictions which- 
involve little more than the laws of in- 
ertia, just as the crest of a flood may be 
predicted for the lower part of a river. 
There is always the possibility that a 
complex organism such as our social, 
political or economic structure can be re- 
duced in scale so that we shall see only 
the actual functional parts and their 
significant movements. 


But we must close with a warning. 
A little learning is « dangerous thing 
and the attempt to apply the scientific 
method without adequate technique is 
sure to make the one who attempts it 
ridiculous. Everyone is familiar with 
scientists who are thoroughly competent 
and restrained in their own fields, who 
in their opinion in other fields exhibit 
the most unrestrained emotional think- 
ing. These men simply lack the tech- 
nique of the scientific method in these 
fields and, lacking it, they do what all 
human beings do when they do not know 
and do not know how to find out. A 
good example of this sort of thing is the 
stock market speculator who tries to be 
smart and outguess business conditions 
and government actions, and from his 
inadequate data only succeeds in losing 
his own money and doing untold harm 
to economic stability. 

Finally, the scientific method can 
not be used as a religion. Its statistical 
results are not infallible for individual 
guidance. It may predict what you 
should do nine times out of ten but if it 

(Continued on page 24) 
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Microscopy in High School Biology 
PRESSLEY L. CRUMMY 


Juniata College 


HE HISTORY OF Biology is very 

closely tied up with the develop- 
ment of the microscope. From the ear- 
liest times until Hooke, Leeuwenhoek, 
Malpighi, Schultze, and the countless 
other early students of minute structure 
began an intensive use of the micro- 
scope, Biology was little more than 
Natural History. Since that time bio- 
logical knowledge has increased by leaps 
and bounds. Without the microscope 
the extremely important cell law as it 
is known today could never have been 
established. Microscopy, then, must be 
an exceptionally significant part of any 
course that aims to introduce its stu- 
dents to the world of living things. 
Even as the first microscopists were 
amazed at what they saw under their 
crude lenses, so also is the student of 
today amazed when he sees this minia- 
ture world for the first or even the 
hundredth time. 


This intensely interesting and even 
thrilling phase of biological study is too 
often neglected in the secondary schools. 
It would be interesting ot know just 
what proportion of our high schools 
have more than six microscopes with 
which to accommodate from five to ten 
times that many students. It is quite 
obvious that not more than one indi- 
vidual can satisfactorily use a_ single 
microscope at any particular instant. 
The instructor, then, must do one or an- 
other of two things if he is to show his 
pupils the world of microscopic life. He 
has either to use micro-projection or to 
have his students take “turn-about” in 
viewing these objects. Neither proce- 
dure is entirely satisfactory even though 
each has its use. A much more desir- 
able plan is to have each member of the 
class or section equipped with a micro- 
scope so that all might work on the 
same phase of their biological investi- 
gation at the same time. However, the 
cost of standard microscopes is usually 
prohibitive. 
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HE SOLUTION TO this dilemma 

may lie in the use of less expensive 
instruments. There are on the market 
today a number of different makes of 
fairly good quality but low-priced micro- 
scopes that are quite suitable for high 
school work. These instruments may 
be purchased at prices ranging from one- 
fifth to one-third that of the standard 
ones, and will serve the routine needs of 
the high school student every bit as 
well. It is true, of course, that every 
biology laboratory should have at least 
one of the standard microscopes avail- 
able for demonstration and micro-pro- 
jection purposes. Care must be used in 
the purchase of lower-priced instru- 
ments in order that cheap quality be 
avoided. If one is not an expert in that 
field he should select a reliable company 
with which to deal and depend upon 
their choice. It may be possible to ex- 
change some of the more expensive used 
instruments on hand for several of the 
lower-priced ones. 


Many of the instructors of high school 
biology will feel that the cheaper micro- 
scopes are mere toys and probably most 
of the salesmen for scientific supply 
houses will discourage the use of these 
instruments for that reason. However, 
even if that were wholly true, an in- 
structive toy that can be handled and 
used by the student is certainly of more 
educational value than an _ expensive 
piece of apparatus which the pupil, to 
say nothing of the teacher, is afraid of 
breaking. After the student has be- 
come proficient in the use of the less 
expensive instrument and has learned to 
care for it properly, he can be rewarded 
with permission to use the better one. 
It seems evident to the writer that thirty 
or more of the cheaper microscopes 
would be more useful and make for a 
more interesting study of minute life 
than would eight or nine of the standard 
instruments, even though they would 
cost no more. In fact, it seems to him 


(Continued on page 23) 
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DUROLATEX MODELS 


MADE OF RUBBER 


Illustrated: Durolatex 


Model of the Head 


At last ideal Biology models have been perfected. 
Made of molded rubber, these new DUROLATEX 
MODELS are obviously unbreakable, unaffected by 
moisture and temperature changes and durable 
far beyond any type ever before offered. And in 
addition to their structural advantages they in- 
corporate many improvements in design which por- 
tray *he points of emphasis dictated by modern 
trends in education. 


DUROLATEX MODELS are American made and 
are beautifully hand painted in contrasting colors 
with the finest grade of washable ceramic enamels. 
A complete line of 15 anatomical models as well 
as models of the frog, crayfish, perch and dicot 
root are now available in indestructible DURO- 
LATEX. Write for complete price list of these 
unexcelled visual aids to the study of Biological 
Structure. 


For complete Science Laboratory Requirements see our catalog No. 48. 
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Mary Elvira Weeks invites you to 


Shake Hands with Joseph Priestley 


CHEMISTRY'S IMMORTALS would 

live forever without the aid of Mary 
Elvira Weeks. But they will continue 
to live the better because of her. 


In her DISCOVERY OF 
THE ELEMENTS, Dr. Weeks 
resurrects them to a fuller, 
tore manifest immortality. 
She reveals the brilliance of 
their fame and the signifi- 
cance of their accomplish- 
ments. She gives them an 
almost corporal presence. 


The achievements of i 
Priestley have inspired thou- 
sands of chemists. Priestley, 
himself, will inspire chemists 
who read DISCOVERY OF 
THE ELEMENTS. 


Coldly stated, DISCOV- 
ERY OF THE ELEMENTS is 
a compilation of the facts 
surrounding the discovery of 
each of the chemical ele- 
ments. 


But it is more than that. It is more 
than a literary monument to the dis- 
coverers. It is more than a delightfully 
written and absorbingly interesting ac- 
count of scientific investigations. 


DISCOVERY OF 


JOURNAL OF CHEMICAL EDUCATION 
EASTON, PENNSYLVANIA 


Please send __.____- copies of the FOURTH EDITION of THE 
DISCOVERY OF THE ELEMENTS at $3.00,* shipping charges 


prepaid. 


Remittance enclosed 


Address 


* $3.30 in Canada, Mexico and South America; $3.50 abroad 


C] Send invoice 


DISCOVERY OF THE ELEMENTS is 
a book with a soul, a book that lives in 
its characters through the events it de- 
scribes. Taking the reader into its con- 
fidence, it leads him back 
through the pages of chem- 
ical history so that he seems 
to be admitted to the inti- 
macy of these great chemists 
and present at the making of 
their discoveries. 

Although Miss Weeks is a 
gifted writer she is primarily 
a scientist with a scientist's 
rigid conception of accuracy 
in the establishment of facts. 
DISCOVERY OF THE ELE- 
MENTS is authentic, and re- 
quired years of painstaking 
labor to compile. 

Miss Weeks’ book is great 
because she has an astonish- 
ing wealth of detailed infor- 
mation and presents it well. 
She has produced a refer- 
ence volume and imbued it 
with stereoscopic clarity and 
reality. In it you will meet Priestley 
along with many of the greatest chem- 
ists who ever lived. 

And such is Miss Weeks’ genius that 
it requires little imagination to shake 
their hands as you read. 


THE ELEMENTS 


FOURTH EDITION NOW ON SALE 


Completely Revised and Enlarged 
Six Entirely New Chapters 
Many Major and Minor Elaborations 
470 Pages 330 Illustrations 
1174 Reference Citations 


ORDERS FILLED IMMEDIATELY 
SEND FOR YOUR COPY NOW 
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Consumers Union members and their families 
are saving money . . . protecting health . . . 
learning which brands to buy, which to avoid 
. . « by following the monthly issues of the 


CONSUMERS UNION REPORTS 


the hard-hitting, fast-growing magazine which 
cuts through advertising claims, gets to the 
truth about products. It does this by report- 
ing the results of unbiased laboratory tests 
on competing brands. And it names names. 


Each member of Consumers Union gets, in 
addition to the monthly REPORTS, a copy of 


THE ANNUAL BUYING GUIDE 


a 300-page, pocket-size book rating over 2,500 
products by name. Members report savings of 
$50 to $300 in a year's purchases by following 
CU's ratings and buying recommendations. 


YOU CAN FIND OUT 


in the current issues of the REPORTS the un- 
biased facts — with brand ratings — about 
WOMEN'S SHOES PORTABLE RADIOS 
SUNBURN PREVENTIVES MOUTHWASHES 
1939 REFRIGERATORS ICE CREAM 
STILL and MOVIE CAMERAS 1940 AUTOS 
FROZEN FOODS DENTIFRICES 
1940 RADIOS AND RADIO-PHONOGRAPHS 
and dozens of other products 


Can you afford not to know the facts that 
CU can give you about the things you buy? q 


17 Union Square W., New York City 
| VISIT CONSUMERS _ SEND ME CONSUMERS UNION REPORTS AND 
THE 1939 BUYING GUIDE. | enclose: 
| UNION'S EXCITING (1 $3 for one year 0 $5 for two years : 
) EXHIBIT AT THE | agree to keep confidential all material which : 


is so designated. 
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DO YOU KNOW: 


WARD'S is often referred to 
as the ‘foster father’ of Nat- 
ural Science in America? For 
over 77 years WARD'S has 
supplied superb classroom and 
laboratory specimens; prepara- 
tions for demonstration and 
student use; charts; models; 
and other teaching aids. Write 
today for your copy of H 392 
High School Science. Read 


. 
Illustrated above: Inexpensive materials for col- Ward's Life and Earth Science 


lecting and preparing a student exhibit of local Bulletin. 
flora and fauna. 


Ward’s Natural Science Establishment, Inc. 


OPERATED AS 
THE FRANK A. WARD FOUNDATION OF NATURAL SCIENCE 


OF THE UNIVERSITY OF ROCHESTER 
P. O. BOX 24, BEECHWOOD STATION ROCHESTER, NEW YORK 


Your pupils may par- 
ticipate in the world 


of science through 


INTERPRETING SCIENCE 


A new 1939 general science series 
for the junior high school level 


by FRANKLIN B. CARROLL 


Write for full information 


The John C. Winston Company 


Philadelphia Chicago Atlanta Dallas Los Angeles 
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NATIONAL COMMITTEE 
ON SCIENCE TEACHING 
An Open Letter 
T IS DESIRED TO call attention of 
all readers of this journal to what 
appears to be a remarkable opportunity 
to co-operate in an educational study of 
national scope. 

I refer to the work of the National 
Committee on Science Teaching, re- 
cently organized by the National Edu- 
cation Association, with representatives 
from a number of the most prominent 
national scientific and educational so- 
cieties. This committee began its activ- 
ities in February, 1939, and its program 
is now well-organized. 

The general committee, composed of 
fifteen members, has organized into 
these sub-committees: 


Philosophy or Frame of Reference 

This committee is to survey present 
reports and then formulate a complete 
and workable statement of a _philos- 
ophy for the guidance of the National 
Committee. 
Social and Personal Needs in Relation 
to the Science Program 

It is the duty and opportunity of 
this committee to enlist all available 
agencies in working out the more spe- 
cific needs toward which science teach- 
ing could contribute, together with 
hopeful procedures for meeting these 
needs, 
Evaluation of Materials, Methods, and 
Results 

To study the methods of effectively 
measuring these items. This commit- 
tee is digesting data already available, 
using special studies, and analyzing 
methods and characteristics of supe- 
rior teachers. 
Teacher Eduucation 

This group is studying the several 
problems concerning teacher training 
in the light of general education, spe- 
cial interests, and professional in- 
terests. 
Administrative Problems 

It is the function of this committee 
to get information about administra- 
tive policies and practices in admin- 
istering the science programs in our 
schools. 
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AX IMPRESSIVE number of science 
teachers from all parts of the coun- 
try have agreed to co-operate with this 
committee as consultants, acting as 
liaison between the committee itself and 
other teachers in the many state and 
smaller organizations. It is recognized 
that the program of the committee will 
succeed or fail depending upon the 
amount of co-operative effort of a very 
large number of teachers widely dis- 
tributed. 
Illinois Teachers May Co-operate. 


There will be a meeting of the Na- 
tional Committee and consultants in 
Chicago on October 6th and 7th. Theré 
will be another meeting in February, 
1940, in St. Louis. It is anticipated, 
however, that teachers co-operating with 
the sub-committees will carry on their 
work by correspondence, avoiding the 
burden of expense involved in attending 
meetings. 

One member of the National Commit- 
tee, Mr. Harold Metcalf, is an instructor 
in chemistry in the Oak Park, Illinois, 
high school. Of the consultants listed 
on bulletins of the National Committee, 
several are active members of groups 
supporting this journal. In the Indiana- 
Illinois area these include, perhaps 
among others: 

C. D. Dilts, Central High School, Ft. 
Wayne, Ind. (Social and Personal 
Needs) 

Dr. W. M. Gersbacher, S.I.S.N.U., Car- 
bondale, Ill. (Social and Personal 
Needs) 

R. H. Gocker, Oak Park High School, 
Oak Park, Ill. (Evaluation) 

C. C. Hall, Senior High School, Spring- 
field, Ill. (Philosophy — Frame of 
Reference) 

P. K. Houdek, High School, Robinson, 
Ill. (Philosophy — Frame of Refer- 
ence) 

Dr. J. C. Hessler, Millikin University, 
Decatur, Ill. (Teacher Education) 
T. A. Nelson, Senior High School, De- 

catur, Ill. (Evaluation) 

R. E. Park, Oak Park High School, Oak 
Park, Ill. (Social and Personal Needs) 

Ray C. Soliday, Oak Park High School, 


(Continued on page 26) 
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Conference Report on Health Education 
(HELD IN NEW YORK CITY) 
J. W. GALBREATH 


East S. Louis High School 


A significant new force has been originated 
in the field of Health Education. Its scope is 
wide and its opportunity is great. Here is a 
first report on its organization.—Ed. 


RGANIZATIONS represented by del- 
egates included the United States 
Public Health Service, the United States 
Office of Education, the National Edu- 
cation Association, the National Health 
Council and some twenty additional 
well-known health and education agen- 
cies. 

The personnel of this committee in- 
cluded Professor Ira V. Hiscock of Yale 
University as Chairman and Dr. N. P. 
Neilson of the National Education s- 
sociation as Secretary. 

The general purpose of the conference 
was to guide initiative steps in formu- 
lating a program that would encourage 
school health education and particularly 
instruction with regard to syphilis and 
gonorrhea. 

After preliminary meetings and_ re- 
ports, the final conference, at which ap- 
proximately seventy delegates were 
present, concentrated on the following 
headings: 

A. Interest in health education 

B. Functions assumed 


C. How organized to perform the 
functions 

D. Problems relating to health edu- 
cation 


The summary of these reports, by the 
appointed committee, indicated immedi- 
ate practical plans might stimulate the 
financial support of interested organiza- 
tions and secure the assistance of 
learned specialists. A special need was 
manifested to co-ordinate work at- 
tempted toward a common goal; where- 
by the public in general could be 
reached, thus making the program more 
effective. 

Two items which stand out in the re- 
port stressed the fact that each group 
had created a body of specialized in- 
formation within its own area of interest 
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and that each had its own very definite 
channels through which it reaches its 
clientele. 

There remains the need for co-ordinat- 
ing all health and educational agencies 
that all their resources are made avail- 
able and are understood. There is also 
specific needs for training health co- 
ordinators, personnel, to do their spe- 
cific work in the school: such as teach- 
ers in health work and administrators. 

Some vital questions raised but un- 
answered were: What are the nominal 
essentials for a health program? How 
do we transmit knowledge into action? 
How do we get health personnel to work 
together rather than independently? 
How do we get community interest and 
support for such a program? How can 
the mechanism by which co-operation 
can be secured be made more than mere 
words? 

In an attempt to answer these ques- 
tions suggestions were made that credit- 
able programs now in effect be reviewed 
to determine the success of varying 
methods of health education. ‘That is, 
courses in health instruction, integrated 
courses, courses which include health 
instruction in Biological Sciences or 
Home Economics were recommended as 
models for trial periods. 


In the proposed plan of action the 
committee presented, after proper dis- 
cussion and modification, the following 
recommendations, in summary: 


1. Health education should be a pro- 
gram that involves the entire commu- 
nity. It should interrelate school health 
and public health. Many National 
agencies already organized in the field 
should make their resources more read- 
ily available through co-ordination of 
efforts. 

2. It is proposed that a national com- 
mittee on co-operation be organized 
from the representatives of the agencies 
invited to this conference and such other 
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organizations as have a definite relation 
to the field of school health education, 
for the purpose of improving a definite 
school health educational program. 

3. The objectives of the proposed 
project should include; development of 
an adequate school health education, 
stimulate public interest in and support 
of school health programs, make present 
health educational materials serv- 
ices more accessible and stimulate pro- 
duction of additional materials. 

Secure the services and reports of 
specialisis in the field and make more 
effective co-ordination among agencies 
in the use of resources. 

4+. Further suggestions include the 
periodical preparation of a directory of 
health educational materials, co-opera- 
tion in the production of additional suit- 
able materials for school use and the dis- 
tribution of this material in the schools. 

It would oppear that a very worth- 
while attempt has been made and addi- 
tional support should be given to the 
present efforts to establish in the public 
schools of this country a_ well-rounded 
general health educational program that 
is much needed. 


SCIENCE FOR SOCIETY 
(Continued frdm page 11) 

open-minded and tolerant. They were, 
and are, the people who surely and 
steadily have been building the road of 
science, the highway to truth, inch by 
inch, yard by yard, mile by mile. Here 
and there, through the generations of 
time, there appeared among them a gen- 
ius, a giant who helped them over a dif- 
ficult mountain, or through a_ bewilder- 
ing jungle. Among these great men 
was Galileo. 
T IS QUITE a simple matter to con- 

vince the student of the value of 
open-mindedness and tolerance in the 
work of science. But, as experience 
has shown, that is not enough. Though 
we are teachers of science, let us re- 
member that we are primarily teachers 
of American youth, those who soon will 
be entrusted with the care and exten- 
sion’ of our democratic institutions. 

It is very important at this point to 
show how open-mindedness and _toler- 
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ance, or their lack, function in social 
situations. Ask the pupils to cite per- 
sonal experiences, or the statements and 
actions of prominent people, to illustrate 
the part played in everyday life by these 
attitudes. Problems centering around 
racial, religious and political questions 
are rife with suitable examples. Even 
the social life of the adolescent, where 
it tends to conflict with standards of 
conduct and behavior set up by their 
elders, calls for the operation of open- 
mindedness and tolerance. They may be 
reminded that these attitudes must func- 
tion both ways. 


Accounts similar to that of Galileo 


may be given of the work of Vesalius, 


Harvey, Redi, Priestley and Lavoisier. 
(These may very well form the basis 
for student reports.) Vesalius, for ex- 
ample, was persecuted because of in- 
tolerance. Lleople were so enraged over 
exaggerated and distorted stories about 
his dissections of human bodies that 
they threatened his life and caused him 
to flee his native land. Harvey met the 
storm of anger, aroused by the an- 
nouncement of his discovery, with the 
notes he had carefully made of his 
painstaking work over a period of twelve 
years. As to Redi’s work with the fly 
maggot, it seemed obvious to everybody 
at that time that maggots developed 
from stale meat, for anyone could see 
the maggots develop and note that they 
do not crawl into the meat. However, 
open-minded people were convinced by 
Redi’s carefully controlled experiment 
that fly maggots did not develop from 
stale meat. 

Much greater intolerance, however, 
was shown to Priestley. The frenzy of 
a Birmingham mob left no room for 
open-mindedness and tolerance when, 
because of his sympathy for the French 
Revolution, Priestley’s home was _ set 
upon and burned. His expressed opin- 
ions made him so unpopular that Priest- 
ley felt compelled to leave his native 
land for America. The Parisian mob 
that beheaded Lavoisier was no more 
inclined to be open-minded and tolerant. 


Topic for the next issue: Science and 
Democracy. 
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PROGRAM 


ILLINOIS STATE HIGH SCHOOL CONFERENCE 
University of Illinois, November 3, 1939 
9 a.m. Physical Science Secticn. Physics Building 
Chairman: Nellie F. Bates, Champaign High School 
The Evolution of the Science of Seeing and some Resulting Applications in the 
Educational Field—Dr. L. V. James, Lighting and Seeing Specialist, General 
Electric Company, Chicago. 
Polarized Light—Dr. Kent Bracewell, Hamline University, St. Paul, Minnesota. 
Interest, a Vital Approach to Physics—H. A. Oetting, East Alton-Wood River 
Community High School. 
12:15 Noon 
Luncheon for Chemistry and Physics Teachers. 
Place: University Place Christian Church, Little Hall, 403 S. Wright St. 
Speaker: Professor George Clark, University of Illinois, will discuss “Some Re- 
cent Advances in the Use of the X-Ray.” 
(Reservations should be sent in to Glenn Tilbury, Urbana High School, Ur- 


bana, Illinois, as early as possible, as the space is limited. Cost, 60 cents 
per plate.) 


PROGRAM OF ILLINOIS ASSOCIATION OF CHEMISTRY TEACHERS 
Meeting with Illinois State High School Conference 
2:00 p. m. Physics Building 
Chairman: R. C. Soliday, Oak Park High School. 


Developments in the Plastics Field—John Kenneth Carver, Plastics Division of 
the Monsanto Chemical Company. 


The Work of the National Committee on Science Teaching—Harold Metcalf, Oak 
Park-River Forest Township High School. 


Discussion of the Work of the National Committee on Science Teaching—Mem- 
bers of the sub-committees and other association members. 


PROGRAM OF ILLINOIS BIOLOGY TEACHERS’ ASSOCIATION 
Meeting with Illinois State High School Conference, November 3, 1939 
9:00 a. m. Morning Session. 228 Natural History Building 
Chairman: Grace L. Cook, Champaign High School 
Recent Publications of the Natural History Survey — James S. Ayars, Editor, 

Natural History Survey, Urbana, Illinois. 
Bird Migration (Illustrated)—Dr. S. C. Keudeigh, Zoology Department, Univer- 
sity of Illinois. 
Physiological Aspects of Exercise—Dr. F. R. Steggerda, Physiology Department, 
University of Illinois. 
Cancer and Heredity—Dr. Maud Slye, Cancer Laboratory, University of Chicago. 
12:00 Noon. Luncheon. Wesley Foundation, Green Street, Urbana. 


2:00 p. m. Afternoon Session. 
Business Session. 


Laboratory Methods for the High School Teacher—Alfred Medendorp. Denoyer- 
Geppert Company, Chicago. 
Laboratory Atmosphere—O. Ruth Spencer, Moline High School. 


Biology Club Programs that I Have Found Interesting — Helen Ruth Gregory, 
Mount Vernon Township High School. 


Visual Aids in Biology—Louis A. Astell, University High School, Urbana. 
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NEW SCIENCE BOOKS 


Just off the Press! 
NEW CHEMISTRY GUIDE AND LABORATORY EXERCISES. 


A brand new book just off the press —entirely reset, new types of 
experiments, new pictures, and new format. This book retains the 
tested features that have made it the most popular study guide and 
laboratory manual in the United States. It ini.iates some new fea- 
tures, including a few new-type experiments and a few new-type 
exercises. 


NEW LEARNING GUIDES IN GENERAL SCIENCE (Seventh 
Grade and Eighth Grade). 
Two new books just off the press following, in general, the procedure 
used in our Learning Guide in General Science for the Ninth Grade. 
This series is an outstanding series in the field of general science. 


CHEMISTRY AND YOU. 
A new type of text that is sweeping the country. New pedagogy, new 
organization, new method of presentation. This book has been called 
one of the most interesting chemistry texts written. 


CHEMISTRY AND YOU IN THE LABORATORY. 
A straight laboratory manual for use with Chemistry and You. Pub- 
lished in two editions, a cloth-bound edition and a consumable edition. 
These books are very low in price and adequate in every detail. 


SCIENCE TESTS. 
New Chemistry Unit and Review Tests. General Science Unit Tests 
—three different tests for grades 7, 8, and 9. 


OTHER SCIENCE WINNERS 


LEARNING GUIDE IN BIOLOGY. 
A best seller. A combination laboratory manual, study guide, review 
program, and free testing program. 


NEW PHYSICS GUIDE AND LABORATORY EXERCISES. 


One of the most popular combination study guides and lab manuals 
in this field. 


LYONS AND CARNAHAN 


| CHICAGO DALLAS SAN FRANCISCO ATLANTA NEW YORK 


OCTOBER, 1939 
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General SCIENCE * 
Science Davis and Sharpe 
Biology BIOLOGY * 
Moon and Mann 
A GUIDE AND WORK- 
BOOK IN BIOLOGY 
Clinton G. Weymouth 
Physical DESCRIPTIVE CHEMISTRY 
Science AND PHYSICS 
Sherman R. Wilson 
ATLANTA CHICAGO DALLAS 


THE HOLT SCIENCE SERIES 


* Workbook to accompany 


HENRY HOLT AND COMPANY 


Chemistry MODERN CHEMISTRY * 
Charles E. Dull 


UNITS IN CHEMISTRY * 
Russell S. Howard 


DESCRIPTIVE CHEMISTRY 
Sherman R. Wilson 


APPLIED CHEMISTRY 
Wilson and Muilins 


MODERN PHYSICS * 
1939 Edition 
Charles E. Dull 


DESCRIPTIVE PHYSICS 
Sherman R. Wilson 


Physics 


NEW YORK SAN FRANCISCO 


RECENT DEVELOPMENTS 
(Continued from page 9) 

fama‘e is now widely used as a flame- 
proofing agent for synthetic fabrics. 

The recent announcement that the re- 
action product of ammonia and_ phos- 
phorus pentoxide is available on the 
market as a flame-proofing agent and a 
humectant indicates that the chemical 
industry will undertake the development 
of phosphorus-nitrogen compounds. The 
compound nitrilophosphoric dichloride, 
(PNCI,),. polymerizes under the action 
of heat to a rubber-like material. It is 
really and truly an inorganic plastic. 


In all these cases ammonia is used as 
the raw material. These few examples 
indicate the trend of technical develop- 
ments quite apart from such conven- 
tional and well-established products as 
ammonium salts, and the direct uses of 
ammonia in the petroleum industry, 
water purification, surface treatment of 
steel and as a fertilizer material. The 
ready availability and low price of am- 
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monia dictates extension of its uses as 
well as investigation of related nitrogen 
compounds. 


HE STATEMENT IS often made 

that the field of inorganic chemistry 
holds no promise, that this branch of 
chemistry has been completely exploited 
and that everything about it has been 
learned. Nothing is farther from the 
truth. The inorganic chemical industry 
has available for use raw materials 
which are obtainable in unlimited quan- 
ti‘ies — silica, phosphate rock, salt, sul- 
fur, limestone, in addition to water and 
ar. The technical evaluation of com- 
pounds of the elements silicon, phos- 
phorus, nitrogen and sulfur is attractive 
and both process and product develop- 
ments. may be expected in these fields. 
Indeed, with the threat of possible ex- 
haustion of coal, petroleum, and wood 
always under consideration, it is only 
logical that the chemical industry should 
turn to inorganic materials for the pro- 
duction of substitutes. 
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MICROSCOPY IN BIOLOGY 


(Continued from page 16) 
that eight or nine of these expensive 
instruments are of no more value than 
two would be. 


y VIEW OF THE increased amount 
of leisure time that is now available 
to the ordinary layman, it seems that 
the high schools should provide many 
opportunities for their students to be- 
come acquainted with the vast array of 
interesting things about them. Such an 
acquaintance with the vast array of in- 
teresting things should serve to make 
the after school hours play of the child 
and the leisure hours pastime of the 
adult more than merely “killing time.” 
The biology course already points the 
way to many fascinating hobbies. One 
phase of biological study in particular, 
that of microscopy, has been the pas- 
time of many who could afford it for 
years. Today we are especially for- 
tunate in that cheaper instruments of 
good quality are available Further- 
more, it is possible to make tissue-slic- 
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ing machines (microtomes) in our home 
workships at a cost within the reach of 
everyone. kKraus' tells how to make a 
“Precision Microtome for $1.00,” but 
Hance* goes still farther and says that 
an amateur microtome can be built for 
thirty cents. These homemade “toys” 
can not take the place of the expensive 
microtomes used by research workers 
in the field of microscopy, of course, but 
they are perfectly satisfactory for the 
amateur and even for classwork in high 
school. 


Since low cost instruments of good 
quali'y are so readily available it would 
seem that the high school student should 
be introduced to the world of interesting 
little things. Microscopy can be such a 
fascinating part of the biology course 
that it will lead many individuals in‘o 
an adventurous avocation. 


' Kraus, J. H.—Precision Microtome for 
$1.00—Practical Microscopy, 1 (1) :30, July, 1934. 


2 Hance, R. T.—General Microscopy and 
Histology, p. 46, University of Pittsburgh 
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SCIENTIFIC METHOD 


(Continued from page 15) 


happens to be the tenth time and you 
are wrong, there is little consolation in 
the fact that the percentage was in your 
favor. 


Finally, there is the last serious chal- 
lenge to the scientific method. It comes 
from the humanist who says that the 
scientific method leads to a philosophy 
of pessimism. Is it not true, says he, 
that by the scientific method you have 
expanded the universe until man who 
was once and rightfully should be the 
center of the universe, shrinks to an in- 
finitesimal creature whose actual exis- 
tence is statistically improbable if not 
impossible, living as he does upon one of 
the meanest planets which revolves 
about one of its old burned out stars 
There is probably not another planet in 
the whole Universe as we see it in 
which the fortuitous concurrence of fa- 
vorable circumstance makes life as we 
know it possible. Even our near neigh- 
bors are uninhabitable. Mars, a freez- 
ing desert, and Jupiter, with its oceans 
of hydrocarbons filled with icebergs of 
frozen ammonia, would certainly be 
most inhospitable. 


The answer to this is that you are 
looking at yourself through the wrong 
end of the telescope. The mind which 
comprehends the Universe has not been 
able to comprehend itself, but that is 
rather the way you would expect things 
to be: comprehension in the order of in- 
creasing difficulty. I am not one who 
argues that there is no sound when a 
tree falls in the forest and no one is 
there to hear it, but I do maintain that 
there is no such thing as a Bach Chorale 
unless someone hears it who has ap- 
preciation. So what significance has the 
Universe aside from the mind which 
comprehends it. I would like to quote 
the inscription upon Sir Isaac Newton’s 
tomb in Westminster Abbey. It does 
not refer to the Deity or the Universe, 
but rendered in English it is: “Let mor- 
tals rejoice that so great a glory of the 
human mind has existed upon this 
earth.” 
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THE ENCEPHALOGRAPH 
(Continued from page 13) 

encephalograph. The electrocardiograph 
is a device which is used quite a bit in 
clinical diagnosis of heart ailments. It 
records the electrical impulses which are 
emitted from the heart and originate in 
the sinus node or as the doctors jok- 
ingly call it, the “pace-maker.” Just 
how this electricity is generated is not 
exactly known, but it is suspected that it 
arises from biochemical reactions. 

In construction, the electrocardio- 
graph is comparatively simple. It con- 
sists of three main parts. They are: (1) 
the electrodes by which the electricity 
is taken from the body. These are at- 
tached to either arm at about the elbow. 
(2) The amplifier with which the signals 
are made stronger so that they may be 
recorded. (3) The recorder or indicator. 
In my experiment I used a cathode ray 
tube as an indicator. 

electroencephalograph the 
brain writer part of the electrocardio- 
encephalograph. It is a comparatively 
new development in the field of medical 
research. It picks up electrical signals 
which arise in the cortex of the brain, 
more commonly called the gray matter 
of the brain. Like that coming from the 
heart, this electricity probably arises 
from biochemical reactions. 

In construction, the electroencephalo- 
graph is very similar to the electrocar- 
diograph, the only differences being in 
the fact that the gain of the amplifier 
in the electroencephalograph is much 
higher than that of the electrocardio- 
graph, and the placement of the elec- 
trodes. The electrodes of the encephalo- 
graph are placed on the upper forehead. 

The person to be electrocardioenceph- 
alographed sits in a chair, preferably in 
a room which is shielded electromag- 
netically and electrostatically. I did not 
have such a room and consequently I 
was troubled quite a bit with extraneous 
hum. The electrodes are connected to 
the arms and to either side of the upper 
forehead. 

The results of the experiment were, 
in my opinion, very favorable. Although 
the machine did not work on the first 
few trials, I found that by moving the 


(Continued on page 28) 


THE SCIENCE TEACHER 


” METHODS AND MATERIALS * 
FOR TEACHING BIOLOGICAL SCIENCES 


MILLER AND BLAYDES 


Offers the teacher assistance in locating, securing or culturing living and interesting 
materials at little expense; and suggests how these materials may be used, as well 
as how simple, homemade, and inexpensive devices may solve the problem of lack 
of equipment or funds. $3.50. 


A Popular New Series of Nature Study Books 


By Gayle Pickwell. These books tell their story as simply as possible, 
with a vocabulary that is well within the range of high school students; 
and with a large gallery of exciting photographs taken by the author. 


Birds 242 pages, 9x12 _...... $3.50 Weather 170 pages, 9x12 .. $3.00 


Deserts 74 pages, 9x12 _.. $3.50 Insects by Duncan and Pickwell. 
393 pages, 6x9 _..... $3.50 


UNIFIED PHYSICS: Matter in Motion 


FLETCHER, MOSBACHER, LEHMAN 


Physics treated as one science instead of five: the science of matter in motion. 
Covers in a novel way such topics of the modern age as television, sound movies, 
air conditioning, streamlining, radio, quanta, and relativity. $1.80. 


LABORATORY MANUAL 


FLETCHER — LEHMAN 


An up-to-date laboratory manual, including 80 experiments offering the teacher 
wide choice of assignment, and furnishing supererogatory material for fast-moving 
groups. Paper, 88c; cloth, $1.04. 


SCIENCE IN THE ELEMENTARY SCHOOL 


CROXTON 
More than !00 science activities suitable for the elementary school. 454 pages, $3.00. 


Write for further information 


McGRAW-HILL BOOK COMPANY, Ine. 


330 West 42nd Street New York, N. Y. 
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HOW TO BOTANIZE 
OW AVAILABLE to teachers and 


students of biology is a new pam- 
phlet, issued by the Illinois Natural His- 
tory survey under the title, “Pleasure 
With Plants.” 

Written by Dr. L. R. Tehon, Botanist 
of the Natural History Survey staff, to 
promote more general interest in the 
plants of the state, the pamphlet deals 
with the mechanics of field botanizing, 
plant collecting, plant identification and 
herbarium building. This phase of bot- 
any, to which little attention is paid in 
the usual text or laboratory outline, is 
explained simply but in complete detail. 


The pamphlet will prove valuable to 
many botany and biology teachers, en- 
abling them to vitalize plant study 
through the development of individual 
and class projects relating to the local 
flora. 

In the 32 beautifully printed and il- 
lustrated pages of this pamphlet, Dr. 
Tehon tells the person who would like 
to become acquainted with plants just 
how to go about it. He explains what 
. botanizing is, suggests ways to botan- 
ize, and tells where and when to bot- 
anize. But, mostly, he tells how to 
botanize. 


There are directions on how to collect 
plants for study and for the herbarium. 
Equipment necessary for the purpose is 
described. There are directions for the 
making of a plant press, the pressing 
and amounting of plant specimens, and 
the development of a personal or school 
herbarium. From the pamphlet one 
learns, also, how to keep a_ botanical 
notebook, what tools and instruments 
are needed for analyzing plant speci- 
mens, what botanical keys are and how 
to use them for the identification of 
strange plants, what the purpose of a 
scientific plant name is, how to label 
a specimen properly, and what books 
are most useful. 

Of particular interest is the plan for 
a herbarium case, suitable for home or 
school, which can be built at small cost. 
Construction of such a case can be made 
a joint project between biology or bot- 
any, agriculture and manual training 
classes. 
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NATIONAL COMMITTEE 
(Continued from page 17) 
Oak Park, Ill. (Social 

Needs) 

As shown, these teachers represent 
most of the sub-committees. Through 
them, other teachers are invited to 
choose whatever sub-committee offers 
the most attractive field in which to co- 
operate with the National Committee. 
T IS PLANNED TO devote time at 

the Illinois High School Conference, 
Nov. 3d, 1939, to presentation and dis- 
cussion of the work of this National 
Committee and the various sub-commit- 
tees. Teachers will have an opportu- 
nity there to hear Mr. Metcalf and to 
talk to the various consultants present, 
and to discuss methods of co-operating. 
However, correspondence with any of 
these consultants is invited at once, so 
that information and directions may be 
distributed and the work actually started 
as soon as possible. 

It is believed that every teacher of 
the sciences will welcome this opportu- 
nity for the following important reasons: 

a. It actually permits the individual 
teacher to have an active and im- 
portant part in a national educa- 
tional study which is expected to 
make a significant contribution to 
the solution of our teaching prob- 
lems. 

b. It will provide guidance in a study 
of local problems of the individual 
teacher. Thus it will guide the 
teacher in an analysis of his own 
difficulties. 

c. It will provide reports of the en- 
tire work, including sub-commit- 
tees, for study by and for the bene- 
fit of each individual teacher. 

d. It may reasonably be expected to 
have some influence upon the 
whole field of education, as teach- 
ers in other subject matter areas 
will doubtless be stimulated by the 
progress in science teaching. 

It is therefore urgently suggested that 
every teacher who can possibly do so 
get in touch personally or by corres- 
pondence with one or more of the con- 
sultants listed above. 

Ray C. Soliday 
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* 


practical applications. 


2500 PRAIRIE AVENUE 


PHYSICS TODAY 


JOHN A. CLARK 
Chairman, Science Comm., N. Y. City H. Schools 


FREDERICK R. GORTON 
Head Department of Physics and Astronomy, Mich. State N. C. 


FRANCIS W. SEARS 
Asst. Prof. Physics, Mich. Inst. Tech. 


Published in 1938 


* The chief characteristic of this text is its objective approach to new 


The approach consists of objective 
experiences, vicarious or controlled. 


The quality and force of its diagrams and illustrations are unrivaled. 


It integrates the understanding of fundamental physical laws with their 
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KEEPING UP TO DATE 


(Continued from page 5) 


considered sufficient. These abstracts 
should be complete enough to convey 
the essential facts to the busy readers 
without additional reading. Obviously 
many readers will desire the original 
articles to become more familiar with 


the field. 


Since the editorial board of The 
Science Teacher is composed of busy 
individuals, it is suggested that all read- 
ers may act os contributing editors, and 
as they encounter an article of particular 
interest to them, that they abstract it 
and pass it on so that others less for- 
tunate may profit by it. 


The editorial board of The Science 
Teacher welcomes the reaction of the 
subscribers to this suggestion. Please 
drop us a line stating your frank re- 
action to this idea. 

Douglas G. Nicholson 
University of Illinois 
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STUDY OF INSECTS 


(Continued from page 3) 


The bibliography for the above paper 
consists of: 


(A) Books: 

(1) Metcalf and Flint — Destruc- 
tive and Useful Insects. 

(B) Pamphlets, Circular and Bulletins: 

(1) Illinois Natural History Sur- 
vey, Circular 473, “Fabric In- 
sects.” 

(2) Illinois Natural History Sur- 
vey, Circular 456, “Ants—How 
to Combat Them.” 

(3) Illinois Natural History Sur- 
very, Circular 257, “Control of 
Household Insects.” 

(4) U.S.D.A. Leaflet 144, “Cock- 
roaches and Their Control.” 

(5) U.S.D.A. Farmers’ Bulletin 
627, “House Centipedes.” 

(6) University of Missouri, Bulle- 
tin 356, “Insect Pests of the 
Household.” 
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ADVENTURES 
WITH 
LIVING 
THINGS 


A GENERAL BIOLOGY 


A logical, step-by-step development 
carefully matching the pupil's gradual 
growth in knowledge, understanding, 
and. power. Emphasis on functional 
and social aspects, and on the in- 
culcation of scientific attitudes and 
habits of scientific thinking. Ex- 
cellent illustrations; varied exercises, 
discussion problems, and activities 


program. Helpful, comprehensive 


TEACHER'S MANUAL available. 


By ELSBETH KROEBER, James Madison High School, 
and WALTER H. WOLFF, DeWitt Clinton High School, New Yori: 


D. C. HEATH AND COMPANY 


1815 Prairie Avenue, Chicago, Illinois 


HOW MUCH MATHEMATICS? 


(Continued from page 7) 


chemical change, the mathematical equa- 
tion is the precise statement of a law. 
In Boyle’s and Charles’ Laws we have a 
signal opportunity to teach that in high 
school chemistry. 

Other problems which will be met 
with, in all probability are those of: 
vapor density and weight-volume cal- 
culations using the molar volume, meas- 
urement of solubility, measurements of 
concentration (moles per liter and nor- 
malities), and titrations. 

This much mathematics would seem 
to be essential to almost any high school 
course. This much, at least, would point 
toward: 

1. An appreciation of the science. 

2. Ai understanding of scientific 

techniques and procedures 

3. An introduction of the pupil to the 

way in which he too might use 
chemistry profitably in the inves- 
tigation of the less difficult prob- 
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lems of home, school, community 
to which his eyes have been 
opened through his study of chem- 
istry. 


THE ENCEPHALOGRAPH 
(Continued from page 24) 
electrodes around I could obtain the re- 
sults desired. The signals were very 
weak. The cathode ray tube was of 
great help in detecting the weak cur- 
rents. 

Brain waves, I found, varied as to 
personality. The Alpha or smooth waves 
in the extrovert were from 30 to 75 per 
cent higher in frequency than those of 
the introvert. When the subject closed 
his eyes and thought of nothing, there 
appeared a very smooth regular wave. 
When told to concentrate on something 
such as an algebra problem, this wave 
vanished. The waves became long and 
irregular. 

Normaily the heart beat increased in 
normal conversation. In heated con- 
versation it increased greatly. 
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The Gist of It Seems to Be 


Abstracts and References 


Experimentation is the method of im- 
proving education most likely to prove 
useful as shown by tested results. A 
limited but more thorough study than 
most, designed to check up on some of 
the wilder claims, assertions, slogans, 
and catchwords, shows surprisingly few 
significant differences in the actual re- 
sults of even such divergent schools as 
the progressive and the conservative. 
Another study shows college biology 
students who have had high school bi- 
ology being beaten by those who had no 
previous schooling at all in the biologi- 
cal sciences.—Otis W. Caldwell, “What 
Seems to be Ahead?”’, in Sch. Sci. & 
Math., June ’39. 


* * * * 


Some studies based on the “Attitude 
Finder,” also called the “Youth Expres- 
sionaire” give the following results: 
Those who have studied more science 
have different attitudes, opinions, inter- 
ests, a greater respect for accuracy. 
They are about as superstitious but are 
more open-minded, have less prejudice, 
are more pacifistic. They show a greater 
preference for work in the various voca- 
tions and professions, are more interna- 
tionally minded and tolerant in general. 
It is not shown whether this type of per- 
son elects science or science so moulds 
him.—P. P. DeWitt, “Attitudes Related 
to the Study of College Science” in Sch. 
Sci. and Math., June P. B.S. 

A physical science course has been 
developed for Lincoln School, very like 
that described and recommended in the 
Progressive Education Report, “Science 
in General Education.” —H. Emmett 
Brown, “The Development of a Physical 
Science Course for the Lincoln School,” 
in Sci. Ed., March, 39. P. B. S. 

* * 

The world crisis again focuses criti- 
cism on science. Is this not because 
present science teaching leaves whole 
populations of advanced nations unin- 
fected with the true spirit of science? 
The most important effects, and per- 
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haps the only lasting ones, of education, 
are the formation of good habits of 
body, mind and morals. Science teach- 
ing may be especially valuable in culti- 
vating habits of accuracy, independence, 
critical judgment; ability to distinguish 
reason from emotion, truth from propa- 
ganda, evidence from ballyhoo; culti- 
vation of humility and modesty in the 
face of the vast unknown, and recogni- 
tion of the fact that all knowledge is 
incomplete and capable of improvement, 
etc., Open-mindedness, tolerance, fair 
play, etc. These aims should come as a 
by-product of ordinary classroom or lab- 
oratory work if it is conducted in the 
spirit of real science, by teachers who 
themselves are exemplars of this spirit. 
Education is habit-formation rather than 
information ; illumination rather than in- 
doctrination; inspiration rather than 
compulsion. Edwin G. Conklin, in 
“Science in the World Crisis,’—The 
American Biology Teacher, May 1939. 
P. B. 

x ok Ok 


Practical directions for building an 
incubator are given by S. E. Stoddard in 
“An Incubator for the Study of Living 
Embryos,” — The American Biology 
Teacher, May 1939. P. B. S. 


* * 


Committee reports, professional arti- 
cles, published courses of study, and the 
new texts indicate that since 1920 high 
school Chemistry organization has tend- 
ed to 


1. become more closely integrated 
with other high school subjects and 
place more emphasis on the social as- 
pects of Chemistry. 

2. become more topical with empha- 
sis on individual units, interests, and 
projects. 

3. become less influenced by authori- 
tative committees and more influenced 
bv scientific research and psychological 
theory. 

Also there are some conflicting and 
branching tendencies: 
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4. to become more closely articulated 
with college Chemistry for efficiency. 

5. to become less closely articulated 
with college Chemistry for the general 
students. 

6. to become fused with Physics and 
perhaps Biology. 


7. to become centered on the inter- 
ests of the consumer. Theoretical points 
of view are developed in periodical arti- 
cles and committee reports and grad- 
ually adopted in first the published 
courses of study and then in the new 
textbooks.—C. C. Hall in “Trends in the 
Organization of High School Chem- 
istry Since 1920.” Journal of Chemical 
Education, March 1939. P. B. S. 


* * 


Sixty-five pages of interesting ma- 
terial giving specific figures relative to 
spending the chemical dollar, taxes, sig- 
nificant trends, distribution of products, 
exports, imports, and production trends 
of important heavy chemicals. Also is 
included a series of graphs showing 


1929, °31, °35, ’37 and ’39 production of 
218 individual inorganic and organic 
chemicals from acetone and acetylene 
to zine oxide and zinc sulfate. Compari- 
sons are included using 1935 production 
as 100 percent.—‘Facts and Figures of 
the American Chemical Industry,” 
Chem. and Met. 46: 539-604, Sept. 1939. 
D. G. N. 


* * 


It has been demonstrated that sulfur 
monoxide has been prepared by the pas- 
sage of a mixture of S vapor, SO,, and 
air through a heated tube (700°): this 
reaction takes place to the extent of 1%. 
Z. Anorg. Chem. 211, 150 (1933). Like- 
wise it has been shown that 3SO + 
N,O, = 350, + N,. In this manner it 
is quite easy to account for the loss of 
oxides of nitrogen encountered in indus- 
trial processes. (J. Chem. Soc. page 600 
(1939). —*‘Loss of Nitric Oxide in the 
Chamber Process for the Manufacture 
of Sulfuric Acid,” Science Progress 34, 


No. 133, July 1939. D. G. N. 


“Each unit is comprehensive, scientific, and 
thoroughly pedagogic as general science is 
known to the best teachers of today.” 


SCIENCE IN OUR LIVES 


by Gruenberg and Unzicker 


Activities in General 
Science by Unzicker and 
Gruenberg is a new di- 
rected study guide that 
will help and encourage 
true scientific thinking 


It is interesting reading. 
simple and clear. 
by questions and experiments. 


Teachers who are using this new text in gen- 
eral science explain why they like it: 


The language is 
The text is uninterrupted 
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and doing. The 270 prol- 
lems are student prob- 
lems that challenge his 
curiosity and his desire 
to find out. The guide 
may be used with one or 
more of many different 
textbooks. 


WORLD 


Yonkers-on-Hudson, New York 


The 97 problems around which the course is 
built are all within students’ interest and 
comprehension. 

The 300 activities give first-hand experience. 
The method of the scientist becomes real and 
meaningful to the student. 

It is up to date and it is accurate. The many 
illustrations have real teaching value. 


BOOK COMPANY 


2126 Prairie Avenue, Chicago 
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BOOK SHELF 


Understanding Our Environment. John C. 
Hessler, President of James Millikin Univer- 
sity, and Henry C. Shoudy, Teacher of Science, 
North High School, Syracuse, New York. Ben- 
jamin H. Sanborn and Company, Chicago, 1939. 
661 pp. 219 figs. 

Stimulating the student to put ques- 
tions to nature and giving him aid in ar- 
riving at satisfactory answers appears 
to be one of the major objectives of the 
new text, Understanding Our Environ- 
ment, by Hessler and Shoudy. In keep- 
ing with this idea the topics throughout 
are put in the form of questions, but 
they are very natural questions that any 
normal student of the ninth year level 
in school would want to know. Accord- 
ing to the authors “Schools succeed as 
they stimulate the student to increase 
the number of ‘whys’ regarding his sur- 
roundings and experiences, provided 
that at the same time they point out to 
him how he may obtain adequate an- 
swers.” 

The text offers an exploratory course 
in the fields of science usually covered. 
It is inclusive enough to allow the 
teacher considerable choice in the areas 
studied, if these are covered intensively. 
When a less intensive study is desired, 
the text offers ample material, and a 
spread over a very wide field. 


The book is organized into nineteen 
units, each of which is broken up into 
problems of logically related dearning 
elements. No unit is so long as to lose 
i‘s unity in the student’s mind. The 
material is presented from the stand- 
point of its close relationship to the 
environment of the student. This is 
brought to one’s attetion by the unit 
headings, such as, Why is heat impor- 
tant to man? How are weather and 
climate important? and What do we 
need to know about electricity? The 
practical values included may be seen 
from the inclusion of such topics as 
“How can we choose clothing for qual- 
ity and utility?” and “How can we care 
for our clothing?” The units begin with 
preview questions and end with ques- 
tions for discussion that are quite closely 
related to the students environment. 
Review questions, tests, and a supple- 
mentary reading list are also included. 
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Have you an intelligent 


curiosity ? 
Then why not read — 


™@ The results of an extensive survey of 
New York State's progress in non-Regents 
(non - college - preparatory) high school 
science, by DR. PHILIP G. JOHNSON, 


Research mmittee Chairman. 


@ What New York State is doing with 
student science clubs and science fairs, as 
described by MARGARET PATTERSON 
of the American Institute. 


@ An account of the organization and 
work of the National Committee on 
Science Teaching, By DR. IRA C. DAVIS, 
chairman of the committee. 


BH The message of Ellis L. Manning, newly 
appointed State Supervisor of Science. 


@ The June, 1939, Regents advanced 
biology examination, with the complete 
answers of a pupil who scored 100°, on 
the examination. 


@ News of national science teachers as- 
sociations, practical classroom techniques, 
subject departmental pages, association 
accomplishments. 


All of this and more are found in the 
October issue of the 

SCIENCE TEACHERS NEWS BULLETIN 
official publication of the 

New York State Science Teachers Assn., 
FRANKLIN T. MATHEWSON, editor. 


Mr. R. Roy Perkins, Circulation Manager 
Utica Free Academy, Utica, New York. 


Enclosed find $_..__-______ for service checked 
C 25 cents for the October issue only 
C) 40 cents a yearly subscription (two issues} 
C) $1.00 for a three years subscription 
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From the standpoint of language the 
book is well-written. Sentence structure 
is simple, reasoning is clear, and the 
thought is easily grasped. 


Discovery of the Elements. Mary Elvira 
Weeks, Associate Professor of Chemistry, Uni- 


versity of Kansas. Fourth edition, enlarged 
and revised. Journal of Chemical Education, 
Easton, Pennsylvania. 471 pp. 307 figs. 


The Discovery of the Elements, by 
Mary Elvira Weeks, has from the first 
been warmly received by teachers of 
chemistry and by students alike. It 
presents the historical background of 
much useful chemical! knowledge and 
links what otherwise might be dry facts 
with interesting personalities in such a 
way as to make the material quite in- 
triguing. Through the introduction of 
personal letters of such men as Berzelius 
and Wohler, giving an insight into their 
aspirations and disappointments, their 
mental set and outlook, it stimulates, 
encouragegs, and leads its readers on 
to a more careful study of science. 


In the fourth edition the book has 
been much enlarged through the addi- 
tion of six entirely new chapters. One 
of these is on the work of Daniel Ruth- 
erford and his Services to Chemistry. 
The bibliographies, which were already 
of much length, have been extended. 
Some of the material has been rewritten 
to improve its presentation. The amount 
of revision given the book may be 
judged by the fact that the last edition 
contains one hundred more pages than 
the previous one. 


In illustrations the book is well done. 
There are a wealth of pictures through- 
out. In many cases these have been re- 
arranged. The predominating pictures 
are those of men who have made history 
in discovering the elements. 


For those who take pleasure in com- 
ing into intimate contact with the lives 
of great people, The Discovery of the 
Elements will be found a treasure house. 
In the field of science, particularly chem- 
istry, it is undoubtedly outstanding for 
its biographical sketches. It is particu- 
larly remarkable for its wealth of orig- 
inal material and personal letters of the 
men discussed, letters that pertained to 
the work that the men were attempting 
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to pursue. It is a book that will be 
enjoyed alike by teacher and student, 
or by scientist and layman. 


Industrial Physics. LL. Raymond Smith, In- 
structor in Industrial Physics, William Dick- 
inson High School, Jersey City, New Jersey. 
McGraw-Hill Book Company, New York, 1939. 
Revised edition. 229 pp. 231 figs. $1.75 net. 

Smith’s Industrial Physics is limited 
to the field of elementary mechanics. 
But for those who want to include more 
of the practical applications of science 
in the physics course this book is quite 
desirable. It is adapted to the needs of 
vocational and evening classes inter- 
ested in physics from the practical view- 
point. For these groups it would be 
particularly suitable as a text in ele- 
mentary mechanics or in this phase of 
industrial physics. For the high school 
or academy it would be useful for sup- 
plementary work or for a reference. 

Considerable attention is given to 
measuring instruments and their tse. 
More space is given to forces and ma- 
chines than is possible in the usual 
physics text. For example, equilibria 
of concurrent, non-concurrent, and_par- 
allel forces and their applications in lad- 
ders, cranes, trusses, and roof trusses 
are given. There are special chapters 
devoted to commercial and laboratory 
structures, elasticity, friction, practical 
study of machines, mechanical trans- 
mission of power. 

A special attempt is made to relate 
the principles of physics to the every 
day life of the student. The best chap- 
ters from this standpoint are on friction, 
mechanical transmission of power, and 
fluids. Many drawings and pictures of 
machines are used. Ample questions 
and problems are included at the end 
of chapters to give a review of the prin- 
ciples presented. 


The Annual Convention of the Cen- 
tral Association of Science and Mathe- 
matics Teachers will be held at the 
Morrison Hotel, Chicago, Illinois on 
November 24th and 25th, 1939. Special 
attention is being given to programs 
designed for elementary school, junior 
and senior high school, and junior col- 
lege teachers of science and mathemat- 
ics. 


THE SCIENCE TEACHER 


Model of the human 
eyeball enlarged to a di- 
ameter of five inches, 
mounted on a hardwood 
base and dissectible into 
five parts. Of Fibrine 
Composition it is durably 
made to withstand nor- 
mal handling in class- 
room and laboratory. 
All important struc- 
tures of the eyeball are 
shown. The lacrimal 


gland, rectus and oblique Mise, selaiotle aa choroid coats of the eyeball, the cornea 


and iris, the crystalline lens and the vitreous humor are well demonstrated. The optic 
nerve is seen to enter the eyeball and spread over the vitreous humor forming the 
retina. A special inset in five colors diagrammatically shows the nine layers of the 


retina, rods, cones, etc. 


The yellow spot (fovea), point of clearest vision, is indicated and by looking through 
the anterior part of the vitreous humor the blind spot at the center of the optic nerve 
muscles controlling the shape of the crystalline lens are 


may be seen. The ciliary 
sculptured and colored. 


This model is made in our Chicago Studios and is much more complete and in- 


structive than other similar models offered as its equivalent. 


Insist on genuine D-G 


American Made Models. This is Y2 Model of the Eye priced at ~------------- $12.00 


DENOYER-GEPPERT COMPANY 


5235 RAVENSWOOD AVENUE 


CHICAGO, ILLINOIS 


STANDARD LEADERS 
in chemistry and physics 


Black and Davis 
Elementary 
Practical 
Physics 


Accompanied by labora- 
tory manual, workbook, 
and teacher's manual. 


New! 
CONSUMER 
SCIENCE 


A Fusion Course 


A NEW HEIGHT OF 
achievement in relating 
the principles of biology 
to man's problems of 
daily living . . . 
Benedict, Knox 
and Stone 


High-School 


Biology 


Accompanied by Guide 
to High School Biology, 
by Craig and Stone. 


| 
5 \ Hausrath and Harms a 
Black and Conant | Foremost in the field of consumer scien tia woken for 
New | science education because of its waa and Bedell 
Practical || judicious selection of suitable con- | 
Chemistry | tent and its direct applications to | General 
Complete with manuals. consumer problems. Science 4 


The reflection of the 
marvels of today wrought 
by chemistry, embodied 
in a practical course. 


Real science for 


real _ situations 


For Today 


| Accompanied by Work- 
| book in General Science 


New York - Boston 
Chicago 


THE MACMILLAN COMPANY 


Dallas Atlanta 
San Francisco 


ANATOMICAL MODEL OF THE EYE Z 

| 

| | 

| 


824380. 


82485. 


82486. 


New Meters 
for Student 
Experiments in 
Electrical 
Measurements 
in Secondarv 
Phousics 


CENCO-WESTON 
AMMETERS -- VOLTMETERS 


D.C. -- A.C. 


AMMETERS, Cenco-Weston, Single Range D.C., ‘for use wherever an attractive, rugged 
is required for direct current Weasurements tuo an accuracy cf not more than 2 per cent. 
suited to student use in secondary school physics experiments. 


824868 


instrument 
Especially 


The movement is of the permanent magnet moving coil type mounted in an alloy metal case finished 


in velvet black. The design of the case is one that will give attractiveness to the appa 


ratus set-up 


in which the instrument is used. The inclined mounting of the instrument face assures easy accurate 
reading of the pointer indications. The location of binding posts at the top of the case permits short, 


direct connections that can be traced without difficulty. A zero-set screw facilitates set 
pointer to the zero of the scale when such adjustment becomes necessary. The scale is 2% 
with graduations sufficiently separated for easy estimation of smaller values. Voltage d 
plus|minus 5 per cent. 


VOLTMETERS, Cenco-Weston, Single Range D.C., for direct current potential 

No. 82480 Ammeters in design and construction. 

3 15 30 


VOLTMETERS, Cerco-Weston, Triple Range D.C., same as No. 82485 Voltmeters, 


but with 
brated for three ranges and with additional binding posts to connect for any 


desired 


A 


ASK FOR COMPLETE LIST 
GIVING VARIOUS TYPES AND RANGES D.C. AND A.C. 


CENTRAL SCIENTIFIC COMPANY, 


SCIENTIFIC LABORATORY 
INSTRUMENTS APPARATUS 
New York + Boston + CHICAGO ~ Toronto + Los Angeles 


1700 IRVING PARK BOULEVARD, CHICAGO, ILL. 


ting of the 
inches long 
rop, 50 anv 


Dd 
30 
$9.00 


measurements. Same as 


D 
150 
$10.65 


scale cali 
scale range. 
B 


150/15)1.5 
$15.40 
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